Searching PAJ 



1/2 s<—i> 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-067953 
(43)Date of publication of application : 03.03.2000 



(51)Int.CI. 



H01R 12/16 
601 R 1/06 
G01R 31/28 
H01L 21/66 
H01R 13/05 
H01R 33/74 
// HOI R1 07- 00 



(21 Application number : 11-229866 
(22)Date of filing : 1 3.1 1 .1 995 



(71) Applicant 

(72) Inventor : 



FORMFACTOR INC 

KHANDROS IGOR Y 
MATHIEU GAETAN L 
ELD RIDGE BENJAMIN N 
GRUBE GARY W 



(30)Priority 
Priority number 



94 340144 
94US 9413373 

95 452255 
95 457479 
95 526246 
95 533584 
95 554902 



Priority date 



15.11.1994 
16.11.1994 
26.05.1995 
01.06.1995 
21.09.1995 
18.10.1995 
09.11.1995 



Priority country 



US 
WO 

us 
us 
us 
us 
us 



o 
o 



(54) PROBE CARD ASSEMBLY AND KIT, AND METHOD FOR USING THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device to 
come into press-contact with an electronic component 
by providing an interval converter board having multiple 
first terminals arranged on the upper surface and 
multiple second terminals arranged on the lower surface, 
and multiple restorable contact structures which are 
directly mounted to the multiple first terminals. 
SOLUTION: This probe card assembly 500 comprises a 
probe card 502, an interleaved body 504 and an interval 
converter 506, and is tentatively connected with a 
semiconductor wafer 508. The probe card 502 is a 
conventional circuit board having multiple contact 
regions 510 arranged on its upper surface, and an 
electronic component, a connector or the like can be 
mounted to the probe card 502 as well. The interleaved 
body 504 includes a board 512. Multiple restorable 
mutual connection elements 514 are mounted on the 
lower surface of the board 512 and extended downward 
from there, and multiple corresponding restorable mutual 

connection elements 516 are mounted on the upper surface of the board 512 and extended 
upward from there. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the spacing converter substrate which has two or more 1st terminals arranged in an up 
front face, a lower front face, and this up front face, and two or more 2nd terminals arranged in 
the above-mentioned lower front face in the spacing converter for probe card assemblies, and 
contact structure with two or more 1st stability directly mounted in two or more terminals of the 
above 1st — since — the becoming spacing converter. 

[Claim 2] The spacing converter according to claim 1 which consists of tip structure mounted in 
the edge of contact structure with said two or more 1st stability further. 
[Claim 3] The contact structure with said two or more 1st stability is a spacing converter 
according to claim 1 which is a compound interconnect element. 

[Claim 4] The contact structure with said two or more 1st stability is a spacing converter 
according to claim 1 manufactured on a sacrifice substrate before mounting contact structure 
with said two or more 1st stability in said two or more 1st terminals directly. 
[Claim 5] The spacing converter according to claim 1 which consists of contact structure with 
two or more 2nd stability directly mounted in said two or more 2nd terminals further. 
[Claim 6] The contact structure with said two or more 2nd stability is a spacing converter 
according to claim 1 which is a compound interconnect element. 

[Claim 7] The contact structure with said two or more 2nd stability is a spacing converter 
according to claim 1 manufactured on a sacrifice substrate before mounting contact structure 
with said two or more 2nd stability in said two or more 2nd terminals directly. 
[Claim 8] The probe card which has two or more contact terminals which are probe cards and 
can be set in a probe card assembly on an up front face, a lower front face, and this up front 
face, The mediation object which has the contact structure which is a mediation object and has 
two or more 1st stability extended from an up front face, a lower front face, and the lower front 
face of a mediation object, and contact structure with two or more 2nd stability extended from 
the up front face of a mediation object, Two or more contact pads which are spacing converters 
and are arranged in an up front face, a lower front face, and the lower front face of a spacing 
converter, and the spacing converter which has contact structure with two or more 3rd stability 
extended from the up front face of a spacing converter, the contact structure with two or more 
stability of the above 1st bringing about the pressure connection with the contact terminal of the 
above-mentioned probe card and the contact structure with two or more stability of the above 
2nd bring about the pressure connection with the contact pad of the above-mentioned spacing 
transducer — since — the becoming probe card assembly. 

[Claim 9] The contact structure with said two or more 3rd stability is a probe card assembly 
according to claim 8 directly mounted in the terminal in the up front face of said spacing 
transducer. 

[Claim 10] The contact structure with said two or more 1st stability is a probe card assembly 
according to claim 8 which is a compound interconnect element. 

[Claim 1 1] The contact structure with said two or more 2nd stability is a probe card assembly 
according to claim 8 which is a compound interconnect element. * 

[Claim 12] The contact structure with said two or more 3rd stability is a probe card assembly 
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according to claim 8 which is a compound interconnect element. 

[Claim 13] Each of contact structure with said two or more 1st stability is a probe card assembly 
according to claim 8 which are at least two compound interconnect elements. 
[Claim 14] Each of contact structure with said two or more 2nd stability is a probe card 
assembly according to claim 8 which are at least two compound interconnect elements. 
[Claim 15] the anterior part mounting plate with which it is manufactured from a strong 
ingredient, it has an up front face and a lower front face, and this lower front face is arranged 
against said up front face of said probe card, the means for fixing the above-mentioned anterior 
part mounting plate to said up front face of said probe card, and the means for pressing said 
spacing transducer against said up front face of said probe card — since — the probe card 
assembly according to claim 8 which becomes further. 

[Claim 16] Said anterior part mounting plate is a probe card assembly according to claim 15 
manufactured from stainless steel. 

[Claim 17] two or more screws with which said means for pressing said spacing converter holds 
a mounting ring and this mounting ring to said anterior part mounting plate with said spacing 
converter caught among them — since — the becoming probe card assembly according to claim 
15. 

[Claim 18] Said mounting ring is a probe card assembly according to claim 17 manufactured from 
an elastic ingredient. 

[Claim 19] The probe card assembly according to claim 17 which consists of said mounting ring 
and a spacer ring arranged between said spacing transducers further. 

[Claim 20] the regions-of^back mounting plate with which said means for fixing said anterior part 
mounting plate has an up front face and a lower front face, and this up front face is arranged 
against said lower front face of said probe card, and two or more screws extended through said 
probe card between said anterior part mounting plate and the above-mentioned regions-of-back 
mounting plate — since — the becoming probe card assembly according to claim 15. 
[Claim 21] Said regions-ofrback mounting plate is a probe card assembly according to claim 20 
manufactured from stainless steel. 

[Claim 22] The probe card assembly according to claim 8 which consists of a means for adjusting 
the smoothness of said spacing transducer further, without changing the orientation of said 
probe card. 

[Claim 23] It is the probe card assembly according to claim 22 which contains the external . 
differential screw element and the internal differential screw element with which the each acts 
on the lower front face of said spacing transducer by said means for adjusting the smoothness of 
said spacing transducer consisting of two or more differential screws. 

[Claim 24] The probe card assembly according to claim 23 which consists of two or more pivot 
balls arranged in the edge of the differential screw element of said interior further. 
[Claim 25] It is the probe card assembly according to claim 23 with which it consists of an 
actuator mounting plate arranged immediately in the bottom of said probe card further, and 
screw through [ of said differential screw ] is carried out into this actuator mounting plate. 
[Claim 26] Said means for adjusting the smoothness of said spacing converter is a probe card 
assembly according to claim 22 which consists of two or more actuators which answer a 
computer and act on the lower front face of said spacing converter. 

[Claim 27] It is the 2nd pitch, and is arranged in the up front face of said spacing transducer, 
and, for the 1st pitch of the above, the contact structure which said contact pad is the 1st pitch, 
is arranged in the lower front face of said spacing transducer, and has said two or more 3rd 
stability is a larger probe card assembly according to claim 8 than the 2nd pitch of the above. 
[Claim 28] It is the 2nd pitch, and is arranged in the up front face of said mediation object, and, 
for the 1st pitch of the above, the contact structure which the contact structure with said two 
or more 1st stability is the 1st pitch, is arranged in the lower front face of said mediation object, 
and has said two or more 2nd stability is the same probe card assembly according to claim 8 as 
the 2nd pitch of the above. 

[Claim 29] The contact structure which said contact pad is the 1st pitch, is arranged in the 
lower front face of said spacing converter, and has said two or more 3rd stability The contact 
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structure which is arranged in the up front face of said spacing converter, and has said two or 
more 1st stability in the 2nd pitch It is the 1st pitch of the above, and is arranged in the up front 
face of said mediation object, and, for the 1st pitch of the above, the contact structure which is 
arranged in the lower front face of said mediation object, and has said two or more 2nd stability 
in the 1st pitch of the above is a larger probe card assembly according to claim 8 than the 2nd 
pitch of the above. 

[Claim 30] It has contact structure with two or more 1st stability extended from two or more 
contact pads which are spacing converters and are arranged in an up front face, a lower front 
face, and the lower front face of a spacing converter in a probe card kit, and the up front face of 
a spacing converter. The spacing converter which was adapted for using to two or more surfaces 
of action on a semiconductor wafer, and the tip of contact structure with two or more stability 
of the above 1st which makes pressure contact, Are a mediation object and it has contact 
structure with two or more 2nd stability extended from an up front face, a lower front face, and 
the up front face of a mediation object. Make two or more above-mentioned contact pads and 
pressure connection in the lower front face of the above-mentioned spacing converter. It is 
adapted for using to the tip of contact structure with two or more stability of the above 2nd, and 
has contact structure with two or more 3rd stability extended from the lower front face of a 
mediation object, the mediation object which was adapted for using to two or more terminals on 
a probe card, and the tip of contact structure with two or more 3rd stability which makes 
pressure connection — since — the becoming probe card kit. 

[Claim 31] It is the 2nd pitch, and is arranged in the up front face of said spacing transducer, 
and, for the 1st pitch of the above, the contact structure which said contact pad is the 1st pitch, 
is arranged in the lower front face of said spacing transducer, and has said two or more 1st 
stability is a larger probe card kit according to claim 30 than the 2nd pitch of the above. 
[Claim 32] It is the 2nd pitch, and is arranged in the up front face of said mediation object, and, 
for the 1st pitch of the above, the contact structure which the contact structure with said two 
or more 3rd stability is the 1st pitch, is arranged in the lower front face of said mediation object, 
and has said two or more 2nd stability is the same probe card kit according to claim 30 as the 
2nd pitch of the above. 

[Claim 33] The contact structure which said contact pad is the 1st pitch, is arranged in the 
lower front face of said spacing converter, and has said two or more 1st stability The contact 
structure which is arranged in the up front face of said spacing converter, and has said two or 
more 3rd stability in the 2nd pitch It is the 1st pitch, and is arranged in the up front face of said 
mediation object, and, for the 1st pitch of the above, the contact structure which is arranged in 
the lower front face of said mediation object, and has said two or more 2nd stability in the 1st 
pitch is a larger probe card kit according to claim 30 than the 2nd pitch of the above. 
[Claim 34] the tip structure of the preliminary manufacture connected with the above-mentioned 
edge of the compound interconnect element which has an edge, and this compound interconnect 
element in contact structure with stability — since — contact structure with the becoming 
stability. 

[Claim 35] The contact structure with said stability is contact structure with stability according 
to claim 34 which is the probe element mounted in a spacing transducer. 
[Claim 36] The step which deposits at least one layer of at least one electrical conducting 
material on a silicon wafer in the approach of manufacturing tip structure to the edge of contact 
structure, the above — with the step which deposits the layer of a masking material on the 
crowning of one conductive layer even if few The approach containing the step which carries out 
patterning of the opening in the above-mentioned masking material, the step which deposits at 
least one layer of at least one electrical conducting material in the above-mentioned opening, 
and the step which removes the above-mentioned masking material. 

[Claim 37] The approach according to claim 36 of containing further the step which deposits a 
connection ingredient on said at least one layer of at least one electrical conducting material 
deposited in said opening before. 

[Claim 38] The approach according to claim 37 of containing further the step which connects 
said tip structure with the edge of said contact structure. 
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[Claim 39] Said contact structure is the approach according to claim 38 of being contact 
structure with stability. 

[Claim 40] Said contact structure is the approach according to claim 38 of being a compound 
interconnect element. 

[Claim 41] Said contact structure is the approach according to claim 38 of being the contact 
structure with stability arranged by the crowning of the spacing converter of a probe card 
assembly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is further preceded with mounting of a semiconductor 
device about making temporary pressure connection between electronic components at a detail, 
and suitably, before each semiconductor device is simplified from a semiconductor wafer, it 
relates to the technique for carrying out the trial and aging procedure about a semiconductor 
device. 
[0002] 

[Description of the Prior Art] This application is the United States patent (situation: pending in 
court) copending application 08th for which it applied on May 26, 1995 by the same applicant / 
No. 452,255 (henceforth). It is continuation application a part, it is called a "parent example" — 
this United States patent application The United States patent (situation: pending in court) 
copending application 08th / No. 340,144 for which it applied on November 15, 1994 by the same 
applicant, And the correspondence PCT patent application number PCT/US 94/13373 (it 
announces publicly as WO 95/14314 on May 26, 1995) for which it applied on November 16, 1994 
is continuation application a part, the United States patent (situation: pending-in-court/license) 
copending application 08th for which it applied on November 16, 1993 according [ they ] to the 
same application in both / No. 152,812 — it is continuation application a part. 
[0003] the United States patent (situation: pending in court) copending application 08th for which 
it applied on September 21, 1995 according [ this application ] to the same applicant again / No. 
526,246, and the United States patent (situation: pending in court) copending application 08th 
which applied on October 18, 1995 by the same applicant / No. 533,584 — it is also continuation 
application a part. 

[0004] Each semi-conductor (integrated circuit) component (die) is usually manufactured by 
making some same components on a semiconductor wafer using a known technique of phot 
lithography, deposition, and others. Before these processes simplify each die from a 
semiconductor wafer (cutting), they aim general at making two or more integrated circuit devices 
which function completely. However, it is not avoided in fact that the defect of a certain kind at 
the time of processing the physical defect of a certain kind in the wafer itself and a wafer of 
some of the dies is "good" (it functions completely), and some of the dies become the cause of 
being "wrong" (it not functioning). Generally it is desirable that it is discriminable before they are 
suitably simplified [ which is good among two or more dies on a wafer and ] from a wafer before 
those mounting. For this purpose, a wafer "a testing device" or "probe equipment" is used 
advantageously, and two or more discrete pressure connection is made to two or more discrete 
connection pads (adhesion pad) similarly on a die. Thus, it becomes possible to examine and 
operate a semi-conductor die, before simplifying a die from a wafer. The idiomatic component of 
a wafer testing device is a "probe card", two or more probe elements are connected to this, and 
the tip of a probe element brings about pressure connection to the adhesion pad with which a 
semi-conductor die corresponds. 

[0005] It is the kimono which a certain kind of difficulty has in a semi-conductor die at which 
technique which applies a probe. For example, the latest integrated circuit contains the adhesion 
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pad of the thousands arranged by approaching mutually (5 mils of for example, centers to 
center). Furthermore, the layout of an adhesion pad does not need to be limited to the single 
train of the adhesion pad arranged near the circumference edge of a die (see U.S. Pat. No. 
5,453,583). 

[0006] In order to bring about the pressure connection with sufficient dependability between a 
probe element and a semi-conductor die, it is necessary to make an issue of some parameters, 
and although it is not limitation, alignment, the probe force, an overdrive, contact force, the 
balanced contact force, washing, contact resistance, and flattening are contained in these. 
Although the general argument of these parameters can be found out to U.S. Pat. No. 4,837,622 
entitled "a high density probe card (HIGH DENSITY PROBE CARD)" and being incorporated on 
these specifications by considering this as reference, the high density epoxy ring probe card 
containing the unit type printed circuit board equipped with central opening which suited this 
patent so that the epoxy ring by which the probe element was preformed might be received is 
indicated. 

[0007] Generally, two or more tungsten needles extended as a cantilever from one front face of 
a probe card are contained in the probe card assembly of the conventional technique. A tungsten 
needle is mounted in a probe card by agency of the above epoxy rings etc. by the suitable 
method of arbitration. Generally, in any case, a needle is wired by agency of the separate and 
unique wire which connects a needle to the terminal of a probe card at the terminal of a probe 
card. 

[0008] A probe card is usually formed as a circular ring, and these are equipped with the probe 
element (needle) of hundreds (and the terminal of a probe card wires) extended from the inner 
circumference of a ring, a circuit module — and equal electric conduction trace (line) of die 
length is suitably related with each of a probe element. According to this ring configuration 
layout, when the adhesion pad of each semi-conductor die is especially arranged except two 
straight-line arrays which met two opposite edges of a semi-conductor die, it becomes difficult 
to apply a probe to two or more semi-conductor dies (a large number site) with which it is not 
simplified on the wafer, and, in a certain case, it becomes impossible. 

[0009] The probe film which has a central contact bump field can also be used for a wafer 
testing device as an alternative, and this is indicated by U.S. Pat. No. 5,422,574 entitled "the 
large-scale protrusion film for the semiconductor devices under the trial equipped with the 
number of super-** pins (LARGE SCALE PROTRUSION MEMBRANE FOR SEMICONDUCTOR 
DEVICES UNDER TEST WITH VERY HIGH PIN COUNTS)", and is incorporated on these 
specifications by considering this as reference. "A trial system consists of a probe card for 
usually maintaining exact mechanical contact for the trial controller for performing and 
controlling a series of test programs, the wafer distribution system for dealing with a wafer 
mechanically and positioning it as pretest preparation, and an examined component (DUT)" (the 
1st paragraph, 41 to 46 lines) is indicated by this patent. 

[0010] Although further bibliography is considered as reference and incorporated on these 
specifications, to these The technical condition in the trial of a semiconductor device is 
expressed. U.S. Pat. No. 5,442,282 "TESTING ANDEXERCISING INDIVIDUAL UNSINGULETED 
DIES ON A WAFER", said — the 5,382,898th a number ("HIGH DENSITY PROBE CARD FOR 
TESTING ELECTRICAL CIRCUITS") — said — the 5,378,982nd a number ("TEST PROBE FOR 
PANEL HAVING AN OVERLYING PROTECTIVE MEMBERADJACENT CONTACTS") — said — 
the 5,339,027th a number ("RIGID-FLEX CIRCUITS WITH RAISED FEATURES AS IC TEST 
PROBE") — said — the 5,180,977th a number ("MEMBRANE PROBE CONTACT BUMP 
COMPLIANCY SYSTEM") — said — the 4,757,256th a number ("HIGH DENSITY PROBE 
CARD") — said — the 4,161,692nd a number ("PROBE DEVICE FOR INTEGRATED CIRCUIT 
WAFERS") — and — said — the 3,990,689th A number ("ADJUSTABLE HOLDER ASSEMBLY 
FOR POSITIONING A VACUM CHUCK") is contained. 

[0011] Generally, the interconnect between electronic components can be classified into the 
category of two wide senses called permanent [ "relatively permanent" ] and "immediately 
dismountable" interconnect. 

[0012] There is a soldered joint as an example of "relatively permanent" connection. Once two 
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components of each other are soldered, although these components are separated, it is 
necessary to use a solder removal process. Wire adhesion is other examples of "relatively 
permanent" connection. 

[0013] As an example of "immediately dismountable" connection, there is a pin with one strong 
electronic component, and it is received with the elastic socket element of other electronic 
components. A socket element does the contact force (pressure) of sufficient magnitude to 
guarantee electrical connection with reliance between them to a pin. 

[0014] The interconnect element aiming at making an electronic component and pressure 
contact is called a "spring" or a "spring element" in this specification. Generally, bringing the 
pressure contact with sufficient (for for example, terminal on an electronic component) 
dependability to an electronic component is expected some minimum contact force, for example, 
guaranteeing making electrical connection with dependability sufficient for the terminal of the 
electronic component which is polluted with the film on a front face, and has corrosion or an 
oxidation product on a front face is expected about 15g (per contact — being few — 2g or less 

- and and 1 50g or more is included) contact (load) force. To increase either the yield strength 
of a spring ingredient or the dimension of a spring element is needed for the minimum contact 
force required for each spring. As a general proposal, it becomes still more difficult to process it 
(for example, piercing bending etc.), so that the yield strength of an ingredient becomes high. And 
it essentially becomes impossible to manufacture those cross sections still more greatly by 
possibility of saying that he wants to manufacture a spring still smaller. 

[0015] Especially a probe element is one classification of the spring element relevant to this 
invention. The probe element of the conventional technique is manufactured from a general 
comparatively hard tungsten (high yield strength). When it is a request to mount this 
comparatively hard ingredient in the terminal of an electronic component, processes 
comparatively "severe" (for example, elevated temperature), such as a brazing-and-soldering 
method, are needed. Generally this "severe" process is not desirable in relation to some 
electronic components comparatively "brittle", such as a semiconductor device, (it is 
unrealizable again in many cases). In contrast with it, it is an example of a process with 
wirebonding comparatively "easy", and this does not almost have doing damage to a brittle 
electronic component by the case than a brazing-and-soldering method. Soldering is other 
examples of a process comparatively "easy." However, solder and gold are both comparatively 
elasticity ingredients (low yield strength), and these do not fully function as a spring element. 
[0016] Other delicate problems relevant to an interconnect element including spring contact are 
often in the point which does not have the terminal of an electronic component ******** 
completely. In order to absorb such "tolerance" (total coplanarity), the interconnect element 
which lacks in a certain device both incorporated will be pressed violently, and will make the 
pressure contact to which the terminal of an electronic component cohered. 
[0017] Although incorporated on these specifications by considering the following United States 
patents as reference, these are mentioned to an electronic component considering making field 
opposite connection, especially pressure connection as a general problem. These United States 
patents U.S. Pat. No. 5,386,344 "FLEX CIRCUIT CARD ELASTOMERIC CABLE CONNECTOR 
ASSEMBLY", said — the 5,336,380th a number ("SPRINGBIASED TAPERED CONTACT 
ELEMENTS FOR ELECTRICAL CONNECTORS AND INTEGRATED CIRCUIT PACKAGES") — 
said — the 5,317,479th a number ("PLATED COMPLIANT LEAD") — said — the 5,086,337th a 
number ("CONNECTING STRUCTURE OF ELECTRONIC PART AND ELECTRONIC DEVICE 
USING THE STRUCTURE") — said — the 5,067,007th a number ("SEMICONDUCTOR DEVICE 
HAVING LEADS FOR MOUNTING TO A SURFACE OF A PRINTED CIRCUIT BOARD") — said - 

- the 4,989,069th a number ("SEMICONDUCTOR PACKAGE HAVING LEADS THAT BREAK- 
AWAYFROM SUPPORTS") — said — the 4,893,172nd a number ("CONNECTING 
STRUCTUREFOR ELECTRONIC PART AND METHOD OF MANUFACTURING THE SAME") — 
said — the 4,793,814th a number ("ELECTRICAL CIRCUIT BOARD INTERCONNECT") — said - 

- the 4,777,564th a number ("LEADFRAME FOR USE WITH SURFACE MOUNTED 
COMPONENTS") — said — the 4 t 764,848th a number ("SURFACE MOUNTED ARRAY STRAIN 
RELIEF DEVICE") — said — the 4,667,219th a number ("SEMICONDUCTOR CHIP 
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INTERFACE") — said — the 4,642,889th a number ("COMPLIANT INTERCONNECTIONAND 
METHOD THEREFOR") — said — the 4,330,165th a number ("PRESS-CONTACT TYPE 
INTERCONNECTORS") ~ said — the 4,295,700th a number ("INTERCONNECTORS") — This 
4,067,104th number 0 [ "MEHOD ] OF FABRICATING AN ARRAY OF FLEXIBLE METALLIC 
INTERCONNECTS FORCOUPLING MICROELECTRONICS COMPONENTS", said — the 
3,795.037th a number ("ELECTRICAL CONNECTOR DEVICE") — said — the 3,616,532nd a 
number ("MULTILAYER PRINTED CIRCUITELECTRICAL INTERCONNECTION DEVICE") — and 
— said — the 3,509,270th It is a number ("INTERCONNECTION FOR PRINTED CIRCUITS AND 
METHOD OF MAKING SAME"). 
[0018] 

[Problem(s) to be Solved by the Invention] Especially one purpose of this invention is offering 
the technique for carrying out probe inspection of the semiconductor device, while their are on a 
semiconductor wafer. 

[0019] Other purposes of this invention are offering the technique for applying a probe to a 
semiconductor device made possible, without changing the location of a probe card for the 
orientation at the tip of a probe element. 

[0020] Other purposes of this invention are offering the improved spring element (contact 
structure with stability) which can be directly mounted in the terminal of an electronic 
component. 

[0021] Other purposes of this invention are offering the interconnect element suitable for making 

pressure contact to an electronic component. 

[0022] 

[Means for Solving the Problem] According to this invention, for a probe card assembly The 
probe card which has an up front face, a lower front face, and two or more terminals that can be 
set on the up front face (electronic component), Contact structure with two or more 1st stability 
extended from an up front face, a lower front face, and the terminal in the lower front face, And 
the mediation object which is extended from the terminal in the up front face and which has 
contact structure with two or more 2nd stability (electronic component), The spacing converter 
which is extended from an up front face, a lower front face, two or more contact pads (terminal) 
arranged in the lower front face, and the terminal in the up front face and which has contact 
structure (probe element) with the 3rd stability is contained. 

[0023] A mediation object makes it possible to be arranged between the up front face of a probe 
card, and the lower front face of a spacing transducer, and to adjust the orientation (surface 
smoothness) of a spacing transducer, without changing the orientation of a probe card. The 
technique for determining the device suitable for bringing about adjustment of the orientation of 
this spacing converter and the orientation where a spacing converter is exact is indicated by this 
specification. Thus, the tip (distal end) of a probe element is adjusted and it becomes possible to 
guarantee the pressure contact with sufficient dependability between the tip of a probe element, 
and the adhesion pad (terminal) with which the semiconductor device by which probe inspection 
is carried out corresponds. 

[0024] The contact structure which has two or more stability as an alternative is prepared in the 
lower front face of a spacing converter component (that is, manufactured on the terminal on the 
front face of lower of a spacing converter) in order to contact the terminal on the front face of 
up of a probe card directly (namely, there is no agency of a mediation object) instead of a 
mediation object component. 

[0025] Generally, with a spacing converter component, contact structure with two or more 
stability extended from the up front face becomes possible [ connecting with the spacing 
converter (namely, contact structure which has stability as an adhesion pad or an alternative) in 
the lower front face in a comparatively coarse pitch ] at the same time it contacts the terminal 
(namely, adhesion pad of a semiconductor device) of an electronic component in a comparatively 
detailed pitch (spacing). 

[0026] According to one mode of this invention, the spacing transducer and mediation object 
component of a probe card assembly are prepared as a "kit" which suited using it with a probe 
card. It is also possible to include the device for adjusting the orientation of a spacing converter 
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in a kit as arbitration. 

[0027] According to one mode of this invention, the contact structure (probe element) with the 
stability extended from the up front face of a spacing transducer component is a "compound 
interconnect element" (specified below). In an alternative of contact structure with the stability 
extended from the lower front face of a spacing converter, these can be similarly made into a 
"compound interconnect element." 

[0028] According to one mode of this invention, the contact structure with stability extended 
from the up front face and lower front face of a mediation object component is a "compound 
interconnect element" (specified below). 

[0029] According to one mode of this invention, a probe element (contact structure with stability 
extended from the up front face of a spacing transducer component) is suitably formed as a 
"compound interconnect element" manufactured directly on the terminal of the spacing 
transducer component of a probe card assembly. In order that a "compound" (multilayer) 
interconnect element may mount an expanding element ("core") in an electronic component, it 
may fabricate so that it may have a spring configuration, it may strengthen the physical (for 
example, spring) property of the compound interconnect element as a result and/or may 
conclude the compound interconnect element as a result certainly in an electronic component, it 
is manufactured by performing protective coat generation to a core. The contact structure with 
the stability of a mediation object component can also be formed as a compound interconnect 
element again. 

[0030] Use of the vocabulary "compound" should not be confuse with any use of the vocabulary 
"compound" in other fields of an attempt which be perform to ingredients, such as other fiber 
which be in agreement with terminological (for example, form from two or more elements) 
'generic 1 semantics, for example, be support by the base material of glass, carbon or resin, and 
others, through the explanation indicated on these specifications. 

[0031] The vocabulary the "spring configuration" used on these specifications says the 
configuration of the de facto arbitration of an expanding element of showing elastic (restoration) 
movement of the edge (tip) of an expanding element, to the force applied at a tip. A straight 
expanding element is also substantially contained in this in addition to the expanding element 
fabricated so that it might have one or more bends. 

[0032] The "surface of action", the "terminal" and the "pad" which are used on these 
specifications, and the similar vocabulary say the electric conduction field of the arbitration on 
the electronic component of arbitration with which an interconnect element makes mounting or 
contact. 

[0033] As an alternative, a core is cast, before mounting in an electronic component. 
[0034] or [ that a core is mounted as an alternative in some sacrifice substrates which are not 
electronic components ] — or they are some sacrifice substrates. A sacrifice substrate is 
removed in after shaping and protective coat generation before, or one of the back. According to 
one mode of this invention, the tip which has various kinds of structural descriptions can be 
arranged in the contact edge of an interconnect element. (Please refer to drawing 1 1 A-1 1 F of 
the parent example mentioned above.) In the case of one example of this invention, a core is 
"elasticity" ingredient which has comparatively low yield strength, and protective coat 
generation is carried out with the "hard" ingredient which has comparatively high yield strength. 
For example, elasticity ingredients, such as a golden wire, are attached in the adhesion pad of a 
semiconductor device (for example, wirebonding), and protective coat generation is carried out 
with hard material, such as nickel and its alloy, (for example, electrochemistry plating). 
[0035] The protective coat extended to some of overall lengths of the field opposite protective 
coat of a core, a single and a multilayer protective coat, the "coarse" protective coat (also refer 
to drawin g 5 C and 5D of a parent example) that has a detailed lobe, and a core, or core length is 
indicated. In the case of the latter, the tip of a core is appropriately exposed, in order to make an 
electronic component contact (please also refer to drawing 5 B of a parent example). 
[0036] Generally, the vocabulary "plating" is used for a core as an example of much techniques 
for generating a protective coat through the explanation indicated on these specifications. The 
various processes accompanied by deposition of the ingredient from a water solution although 
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limitation is not within the limits of this invention, By the suitable technique of electrolytic 
plating, electroless deposition, a chemical-vapor-deposition method (CVD), physical vapor 
growth (PVD), the process that lets the induction disintegration of a liquid or the quality of the 
solid-state antecedent pass, and produces and cheats out of deposition of an ingredient, and the 
arbitration containing others Generally all these techniques for being able to carry out protective 
coat generation and depositing an ingredient on a core are the places of common knowledge. 
[0037] Generally, in order to carry out protective coat generation with metallicity ingredients, 
such as nickel, an electrochemical process is suitable and especially electroless deposition is 
desirable. 

[0038] In the case of other examples of this invention, a core is the expanding element of the 
"hard" ingredient which was essentially suitable for functioning as a spring element, and is 
mounted in the terminal of an electronic component in an end. Protective coat generation of the 
adjoining field is carried out at least with the ingredient of a core and a terminal which 
strengthens the conclusion to the terminal of a core. Thus, in advance of protective coat 
generation, a core does not necessarily need to be enough mounted in a terminal, uses the 
process which hardly does damage to an electronic component potentially, and the "temporary 
stop" of the core is carried out to a proper place to consecutive protective coat generation. 
Soldering of the edge of the hard core to the elasticity part of a terminal, attachment, and thrust 
**** are contained in a process [ these / "it is easy" ]. 

[0039] Suitably, a core takes the gestalt of a wire. As an alternative, a core is a flat tab 
(conductive metal ribbon). 

[0040] A typical ingredient is indicated by both a core and the protective coat. 
[0041] Henceforth, the technique accompanied by mainly starting with the comparatively elastic 
core (low yield strength) which is a general very small dimension (for example, 3.0 mils or less) is 
explained. Elasticity ingredients, such as gold which adheres to a semiconductor device easily, do 
not have stability sufficient generally to function as a spring. (This elastic metallicity ingredient 
shows the Lord instead of elastic deformation plasticity deformation.) Other elasticity ingredients 
which adhere to a semiconductor device easily and have suitable stability are non-conductive in 
many cases, and, in the case of most spring materials, this is so. In any case, structural 
[ desired ] and the desired protective coat to which electrical characteristics are given over a 
core can give the compound interconnect element as a result. The compound interconnect 
element as a result can be manufactured very small, and can also present still more suitable 
contact force. Furthermore, the compound interconnect element which plurality requires can be 
arranged in a detailed pitch (for example, 10 mils), though they have quite bigger die length (for 
example, 100 mils) than the distance (the distance between adjoining interconnect elements is 
called a "pitch") over an adjoining compound interconnect element. 

[0042] A compound interconnect element can sometimes be manufactured within the limits of 
this invention on a micro scale like the "micro spring" for a connector and sockets which has 
the cross-section dimension of extent for example, below 25 microns (micrometer). This 
capacity that the good interconnect of dependability which has the dimension measured not by 
the mill but by the micron can be manufactured copes with a developing demand which is called 
an existing interconnect technique and a future area array technique head-on. 
[0043] The compound interconnect element of this invention presents outstanding electrical 
characteristics, and conductivity, soldering possibility, and low contact resistance are contained 
in this, the deviation of the interconnect element which answered the contact force applied in 
many cases — as a result — " — it is useful to guaranteeing that wipe, become" contact and 
this makes good contact of dependability. 

[0044] The interconnect element of this invention and the connection made have the advantage 
of an addition of this invention in a dismountable point easily. Although soldering which brings 
interconnect to the terminal of an electronic component is arbitrary, generally it is not desirable 
in a system level. 

[0045] According to one mode of this invention, the approach for manufacturing the interconnect 
element which has the impedance controlled is indicated. Generally, in such techniques, an 
electric conduction core or the whole compound interconnect element is covered with dielectric 
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materials (insulating layer) (for example, in electrophoresis), and carrying out protective coat 
generation follows on dielectric materials in the external layer of an electrical conducting 
material at them. By grounding an external electrical conducting material layer, the interconnect 
element as a result can be covered effectively and the impedance becomes controllable easily. 
(Please also refer to drawing 10 K of a parent example.) one voice of this invention — if it 
depends like, an interconnect element can be beforehand manufactured for the installation after 
an electronic component. Various kinds of techniques for attaining this purpose are indicated by 
this specification. Although not specifically protected with this document, it is thought that it is 
[ in / an elastomer ] also comparatively clear as mounting to the substrate of two or more 
interconnect elements of each or an alternative to manufacture the machine which treats the 
suspension of two or more interconnect elements of each on a support substrate. 
[0046] I hear that the compound interconnect element of this invention differs from the 
interconnect element of the conventional technique which strengthened the electric conduction 
property, or was covered in order to strengthen the corrosion resistance dramatically, and please 
understand clearly has it. 

[0047] It means specifically that the protective coat of this invention strengthens substantially 
conclusion of the interconnect element to the terminal of an electronic component, and/or gives 
a desired restoration property to the compound interconnect element as a result. Stress 
(contact force) is turned [ absorbing stress and ] to the part of the interconnect element meant 
specifically. 

[0048] Moreover, I hear that this invention essentially for manufacturing spring structure offers a 
new technique, and please recognize has it. Generally, the structure of the spring as a result of 
operation is bending and not the product of shaping but the product of plating. A door is opened 
by this to use of various kinds of "easy" processes for attaching in an electronic component the 
extensive ingredient which establishes a spring configuration, and the "scaffold" of a core. A 
protective coat functions as "supramolecular structure" covering the "scaffold" of a core, and 
the both mean having those zeros in the field of civil engineering. 

[0049] A probe element does not need the ingredient of additions, such as brazing and soldering 
or soldering, but the unique advantage of this invention is in the point which can carry out direct 
manufacture on the terminal of the substrate component of the spacing converter of a probe 
card assembly. 

[0050] one voice of this invention — any of the contact structure which has stability if it 
depends like — although — it is formed as at least two compound interconnect elements. 
[0051] Other purposes of this invention, the description, and the advantage will become clear in 
view of the following detailed descriptions. 
[0052] 

[Embodiment of the Invention] Reference is made by the detail to the suitable example of this 
invention, and the example is shown in the accompanying drawing. Although this invention is 
explained in relation to these suitable examples, not meaning limiting the pneuma of this 
invention and the range to the example of these specification should understand. 
[0053] This patent application aims at a probe card assembly, its component, and the method of 
using them. Although it becomes clear from the following detailed explanation, in order to bring 
about pressure connection to the terminal of an electronic component, it is essential to use 
contact structure with stability. Contact structure with stability is suitably carried out as a 
"compound interconnect element", it applies on May 26, 1 995 and this is indicated by the United 
States patent application 08th / indication of No. 452,255 ("parent example") which is 
incorporated on these specifications as reference and which was mentioned above. This patent 
application summarizes some of techniques indicated by parent application in the publication of 
drawing 15 and drawin g 6 -1 4. 

[0054] When the mechanical property of the compound interconnect element as (1) result is 
established and (2) interconnect elements are mounted in one terminal of an electronic 
component, in order that the important mode of this invention may conclude an interconnect 
element certainly for the terminal A "compound" interconnect element begins with a core 
(mounted in the terminal of an electronic component), and is in the point which can be formed by 
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subsequently generating a protective coat to a core with a suitable ingredient. Thus, it is 
fabricated easily to the configuration in which elastic deformation is possible, and an 
interconnect element (spring element) with stability can be manufactured by starting with the 
core of the elasticity ingredient easily attached even in the brittlest part of an electronic 
component. If a spring element is formed from hard material and an example is easily taken in the 
conventional technique which is not [ that it is not clear and ] intuitive possible 
[ demonstration ], the elasticity ingredient can form the fundus of a spring element. A this 
"compound" interconnect element is contact structure which generally has the stability of a 
suitable gestalt although used for the example of this invention. 

[0055] Generally drawin g 1 , and 2, 3 and 4 show various kinds of configurations for compound 
interconnect elements where this invention was followed. 

[0056] Henceforth, the compound interconnect element which presents stability is mainly 
explained. However, I hear that a compound interconnect element without stability also goes 
within the limits of this invention, and please understand has it. 

[0057] Furthermore, henceforth, the compound interconnect element by which protective coat 
generation is carried out with a hard (elasticity) ingredient and which has an elasticity (it is 
fabricated easily and is easy to fix according to user-friendly process to electronic component) 
core is mainly explained. However, a core can sometimes be used as hard material within the 
limits of this invention, and a protective coat mainly functions on an electronic component as 
concluding an interconnect element certainly. 

[0058] In drawin g 1 , the core 1 12 of "elasticity" ingredient (for example, ingredient which has 
yield strength fewer than 40,000psi), and the shell (protective coat) 114 of a "hard" ingredient 
(for example, ingredient which has bigger yield strength than 80,000psi) are contained in the 
electric interconnect element 1 10. A core 1 12 is an expanding element fabricated as a in general 
straight cantilever (configuration), and can be used as the wire which has the diameter of 0.0005 
to 0.0030 inches (0.001 inches = 1 mil ** 25 microns (micrometer)). Shell 114 is crossed to the 
already fabricated core 1 1 2, and is given according to the suitable process of arbitration, such as 
a suitable plating process (for example, electrochemistry plating). 

[0059] Drawing 1 shows the straight cantilever by which orientation was carried out at a certain 
include angle to the spring configuration considered to be the probably easiest configuration to 
the interconnect element of this invention, i.e., the force applied in the tip 110b, "F." when this 
force is applied with the terminal of the electronic component in which the interconnect element 
is carrying out pressure contact, according to the deviation (seeing by a diagram) to the lower 
part at a tip, clearly, as a result, a tip crosses a terminal and moves — namely, — " — it wipes 
and becomes" movement. This thing [ that wipe and good contact of dependability is made 
between an interconnect element and the contact terminal of an electronic component by 
contact ] is guaranteed. 

[0060] It is the favor of the "hard nature", and shell 114 gives desired stability to the 
interconnect element 1 10 whole by controlling the thickness (0.00025 to 0.00500 inches). Thus, 
interconnect with the stability between electronic components (un-illustrating) can be brought 
about between two edges 1 10a and 1 10b of the interconnect element 110. (In drawing 1 , 
reference number 110a shows the end of the interconnect element 110, and the actual edge 
which countered edge 11 0B is not shown.) In case the terminal of an electronic component is 
contacted, the interconnect element 110 will receive contact force (pressure) as shown by the 
arrow head written by "F." 

[0061] Although an interconnect element (for example, 1 10) will answer the contact force applied 
and it will deviate, this deviation (stability) is partially determined by the thickness of a 
protective coat ingredient with the whole interconnect element configuration partially [ yield 
strength / of a protective coat (as opposed to yield strength of core) ingredient / superior (it is 
big)]. 

[0062] Vocabulary called the "cantilever type" and the "cantilever" which are used on these 
specifications is mounted in an end (immobilization), and expanding structure (for example, core 
1 1 2 with a protective coat) usually answers the force of acting on a longitudinal direction in 
general to the longitudinal direction shaft of an expanding element, and moves the other end 
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freely. By use of these vocabulary, the restrictive semantics with specific or others which means 
transfer or a hint does not have anything. 

[0063] In drawin g 2 , the elasticity core 122 (it is equal to 112) and the hard shell 124 (it is equal 
to 114) are similarly contained in the electric interconnect element 120. In the case of this 
example, a core 1 22 is fabricated so that it may have two bends, therefore it is considered that 
it is the shape of serpentine. Like the example of drawing 1 , interconnect with the stability 
between electronic components (un-illustrating) can be brought about between two edges 120a 
and 120b of the interconnect element 120. (In drawin g 2 , reference number 120a shows the end 
section of the interconnect element 120, and the actual edge which countered edge 120b is not 
shown.) In case the terminal of an electronic component is contacted, the interconnect element 
120 will receive contact force (pressure) as shown by the arrow head written by "F." 
[0064] In drawing 3 , the elasticity core 132 (it is equal to 112) and the hard shell 134 (it is equal 
to 114) are similarly contained in the electric interconnect element 130. In the case of this 
example, a core 132 is fabricated so that it may have one bend, and it can be considered that it 
is a U character configuration. Like the example of drawing 1 , interconnect with the stability 
between electronic components (un-illustrating) can be brought about between two edges 130a 
and 130b of the interconnect element 130. (In drawin g 3 , reference number 130a shows the end 
section of the interconnect element 130, and the actual edge which countered edge 130b is not 
shown.) In case the terminal of an electronic component is contacted, the interconnect element 
130 can receive contact force (pressure) as shown by the arrow head written by "F." As an 
alternative, the interconnect element 130 can be used, and as shown by the arrow head written 
by "F", it can also contact except the edge 130b. 

[0065] Drawin g 4 shows other examples of the warehouse connection element 140 with stability 
which has the elasticity core 142 and the hard shell 144. In the case of this example, the 
interconnect element 140 is essentially an easy cantilever type (it is equal to drawing 1 ), and 
curved tip 140b receives the contact force "F" which acts on a longitudinal direction to that 
longitudinal direction shaft. 

[0066] Drawing 5 shows other examples of the interconnect element 150 with stability which has 
the elasticity core 152 and the hard shell 154. In the case of this example, the interconnect 
element 150 is a C typeface "-like" in general, and as it has the tip which curved slightly suitably 
and is shown by the arrow head written by "F", it is suitable for making pressure contact. 
[0067] I hear that understand can form an elasticity core in the configuration which answers the 
force applied at the tip at the configuration in which the elastic deformation of arbitration is 
possible, and the existing stable interconnect element, and is made to deflect elastically easily if 
it puts in another way, and it has it. For example, a core can also be formed in an idiomatic coil 
configuration. However, a coil configuration originates in the bad influence of the overall length of 
an interconnect element, the inductance (in addition to this) relevant to it, and the inductance to 
the circuit which operates by the RF (rate) and is not desirable. 

[0068] The ingredient of at least one layer of shell or multilayer shell (it explains below) has yield 
strength sharply higher than the ingredient of a core. Therefore, in case shell establishes the 
mechanical property (for example, elasticity) of the interconnect structure as a result, it makes 
the shadow of a core thin. At least 2:1 is suitable for the ratio of the yield strength of a shell pair 
core, and can also make it high to about 10:1 also including at least 3:1 and at least 5:1. 
Moreover, even if shell or multilayer shell has little clear one, the external layer should be made 
conductivity and its shell is remarkable in a wrap case in the edge of a core. (However, the 
example in which the edge of a core is exposed to a parent example is indicated, and a core 
must be conductivity in that case.) Only the thing done for protective coat generation with hard 
material from a scientific viewpoint at the spring operation (spring configuration) part of the 
compound interconnect element as a result is the need. Generally it is not essential to both two 
edges of this viewpoint to a core to carry out protective coat generation. However, as a practical 
question, it is desirable to the whole core to carry out protective coat generation. The advantage 
produced in an electronic component at the end of a conclusion (cling) **** core in the specific 
reason for carrying out protective coat generation and it is further discussed in a detail below. 
[0069] Although it is not limitation, gold, aluminum, copper, and those alloys are contained in the 
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ingredient suitable for a core (112, 122, 132, 142). Although these ingredients are usually alloyed 
with a small amount of ingredients of other in order to acquire a desired physical property, they 
are beryllium, cadmium, silicon, magnesium, and others. It is also possible to use the metal or 
alloys of an element of silver, palladium, platinum, and the platinum group, such as a metal. Lead, 
tin, an indium, a bismuth, cadmium, antimony, and the solder that consists of those alloys are 
usable. 

[0070] Generally field opposite installation (it discusses in a detail further below) of the end of 
the core (wire) to the terminal of an electronic component is the wire of the ingredient (for 
example, gold) of the arbitration which is easy to carry out bonding (for bonding to be brought 
about using temperature, a pressure, and/or ultrasonic energy), and this is suitable for carrying 
out this invention. It is also within the limits of this invention that the ingredient containing a 
nonmetal material of the arbitration which is easy to carry out protective coat generation (for 
example, plating) can use it for a core. Into the ingredient suitable for shell (1 14, 124, 134, 144) 
Although it is not limitation, nickel and its alloy, (It discusses below about each layer of multilayer 
shell like) Copper, cobalt, iron and those alloys, and gold (especially hard gold) and silver that 
present the current conveyance capacity for both to have stood high, and a good contact 
resistance property, The element of the platinum group, noble metals, half^noble metals and 
those alloys especially the elements of the platinum group and those alloys, a tungsten, and 
molybdenum are contained. When solderHike finishing is a request, tin, lead, a bismuth, indiums, 
and those alloys can also be used. 

[0071] The technique chosen in order to give these covering material over various kinds of core 
materials indicated above changes according to the thing of a non-theory, and an application. 
Generally electrolytic plating and electroless deposition are suitable techniques. However, 
generally plating over a golden core is not intuitive. When plating the shell of nickel over a golden 
core (electroless deposition is carried out especially), in order to make plating initiation easy 
according to one mode of this invention, it is desirable to give the initiation layer of thin copper 
over a golden wire stem first. 

[0072] An instantiation interconnect element as shown in drawing 15 has the core diameter of 
about 0.001 inches, and 0.001 inches shell thickness, therefore an interconnect element has 
about 0.003 inches diameter of the whole (namely, twice as many core diameter **** [ as this ] 
shell thickness). Generally, this thickness of shell becomes about 0.2 to 5.0 (from 1/5 to 5) twice 
the thickness (for example, diameter) of a core. 

[0073] Some instantiation-parameters about a compound interconnect element are as follows. 
[0074] (a) The wire core of the gold which has the diameter of 1.5 mils is fabricated so that it 
may have the abbreviation C character-like curve (it is equal to drawing 5 ) of the overall length 
of 40 mils, and a 9-mil radius, it is plated with 0.75-mil nickel (diameter =of the 
wholel. 5+2x0.75=3 mil), and receives the 50-microinch golden last protective coat as ** and 
arbitration. The compound interconnect element as a result presents the spring constant (k) of 
about 3 - 5g/mil. At the time of use, a 3 to 5-mil deviation serves as 9 - 25g contact force as a 
result. This example is useful in relation to the spring element for insertion objects. 
[0075] (b) The wire core of the gold which has the diameter of 1.0 mils is fabricated so that it 
may have the overall length of 35 mils, it is plated with 1.25-mil nickel (diameter =of the 
wholel. 0+2x1. 25=3.5 mil), and receives the 50-microinch golden last protective coat as ** and 
arbitration. The compound interconnect element as a result presents the spring constant (k) of 
about 3g/mil, and is useful in relation to the spring element for probes. 

[0076] (c) The wire core of the gold which has the diameter of 1.5 mils is fabricated so that it 
may have the letter curve with an overall length [ of 20 mils ], and a radius of about 5 mils of the 
abbreviation for S characters, and it is plated with 0.75-mil nickel or copper (diameter =of the 
wholel. 5+2x0.75=3 mil). The compound interconnect element as a result is useful in relation to 
the spring element for showing the spring constant (k) of about 2 - 3g/mil, and mounting on a 
semiconductor device. 

[0077] Below, as further shown in a detail, a core does not need to have a round cross section, 
and it can also consider as the flat tab (it has a rectangle cross section) rather extended from a 
sheet. The vocabulary the "tab" which uses "understand" on these specifications is not mixing 



http:/ / www4.ipdl. ncipi.go.jp/cgi-bin/ tran_web_cgi_ejje 



2006/07/07 



JP,2000-067953,A [DETAILED DESCRIPTION] 



11/30 K — v 



up with "TAB" (tape automation bonding). 

[0078] Multilayer shell drawin g 6 shows one example 200 of the interconnect element 210 
mounted in the electronic component 212 with which a terminal 214 is formed. In the case of 
this example, in an end, bonding is carried out to a terminal 214 (attached), the elasticity (for 
example, gold) wire core 216 is constituted so that it may extend from a terminal and may have a 
spring configuration (it is equal to the configuration shown in drawin g 2 ), and it is cut so that it 
may have ** and free-end 216b. Thus, the bonding of a wire, shaping, and cutting are attained 
using wirebonding equipment. The adhesives in edge 216a of a core cover only the comparatively 
small part on the front face of exposure of a terminal 214. 

[0079] Shell (protective coat) is arranged over the wire core 216, and in the case of this 
example, it is shown as multilayering, and has a inner layer 218 and an outer layer 220, and the 
layer of those both is appropriately given according to a plating process. One or more layers of 
multilayer shell are formed from hard material (nickel, its alloy, etc.), and desired stability is given 
to the interconnect element 210. for example, an outer layer 220 can be used as hard material, 
and in case a inner layer plates hard material 220 on core materials 216, it can use it as the 
ingredient which functions as a barrier layer and a binder layer or — as a buffer or a barrier 
layer. As an alternative, a inner layer 218 can be used as hard material, and it can also consider 
as the ingredient which presents the outstanding electrical characteristics which include 
conductivity and soldering possibility for an outer layer 220 (elastic gold etc.). When contact of 
solder or brazing-and-soldering form is a request, the outer layer of an interconnect element 
can be made into the charge of a lead-tin solder or golden-tin wax tie, respectively. 
[0080] Conclusion drawing 6 to a terminal shows in the gross that it can conclude for the 
terminal on an electronic component certainly [ the other important descriptions of this 
invention, i.e., an interconnect element with stability, ]. Attachment edge 210a of an interconnect 
element receives large mechanical stress as a result of the compressive force (arrow head "F") 
applied to free-end 210b of an interconnect element. 

[0081] For a protective coat (218 220), the whole exposure front face of the remainder (namely, 
except adhesives 216a) of the terminal 214 which adjoins a core (have no interruption) 216 not 
only the core 216 but in succession [ as shown in drawing 6 ] is also a wrap. The interconnect 
element 210 is concluded with dependability certainly and sufficient for a terminal by this, and a 
protective coat ingredient contributes substantially (for example, more greatly than 50%) to 
conclusion of the interconnect element as a result of a terminal by it. Generally, the thing which 
is the need is only that a protective coat ingredient covers some terminals [ at least ] which 
adjoin a core. However, as for a protective coat ingredient, generally, it is desirable to cover the 
whole remaining front face of a terminal. Suitably, each class of shell is metallicity. 
[0082] As a general proposal, the comparatively small field where a core is attached in a terminal 
(adhesion) is seldom suitable for absorbing the stress produced from the contact force ("F") 
imposed on the compound interconnect element as a result. Shell is concluded certainly [ the 
whole interconnect structure ] for a terminal by wrap favor in the whole (except for the 
comparatively small field in which core edge 216a to a terminal is attached) exposure front face 
of a terminal. The bond strength of a protective coat and the capacity to react to contact force 
are farther [ than that of the core edge (21 6a) itself ] high. 

[0083] Although it is not limitation, interconnect and an insertion substrate, the suitable 
semiconductor wafer made from a semiconductor material and suitable die of arbitration, such as 
silicon (Si) or gallium arsenide (GaAs), a generation interconnect socket, a trial socket, a 
sacrifice member, an element and a substrate that are indicated by the parent example, a 
ceramic, a plastic package and the semiconductor package containing a chip carrier, and a 
connector are contained in the vocabulary the "electronic component" (for example, 212) used 
on these specifications. 

[0084] The interconnect element of this invention is suitable for using as the following especially 
enough. That is, they are the interconnect element which does not need to have - 
semiconductor package and is directly mounted in a silicon die, the interconnect element 
extended as a probe from a substrate (it explains to a detail further below) in order to examine - 
electronic component, and the interconnect element of - insertion object (it discusses in a detail 
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further below). 

[0085] The interconnect element of this invention does not look at a kind in that the benefit of 
the mechanical property (for example, high yield strength) of hard material is received, without 
restricting it with the usually poor bonding property of accompanying of hard material. This 
becomes greatly possible according to the fact that shell (protective coat) functions as 
"supramolecular structure" over the "scaffold" of a core as stated to the parent example in 
detail. Here, these two vocabulary is borrowed from the environment of civil engineering. 
Generally it differs very much from the impossible plating-ized interconnect element of the 
conventional technique that plating is used as protection (for example, corrosion-proof) covering, 
and this gives a desired mechanical property to interconnect structure, moreover, nonmetallic 
corrosion-proof covering of arbitration of the benzotriazol (BTA) given to the interconnect 
section with this electric — a certain kind — it is remarkably contrastive. 
[0086] In many advantages of this invention, since two or more independence interconnect 
structures are easily formed on a substrate to the common height on a substrate from the 
different level, such as PCB which has a decoupling capacitor, those free end has an advantage 
of coplanar ****** mutually. Furthermore, it doubles easily electrically [ the interconnect 
element formed according to this invention ] to the application of specification [ both mechanical 
(for example, plastic and elasticity) properties ]. For example, in a given application, it is desirable 
that an interconnect element presents plastic and elastic deformation. (The thing with desirable 
plastic deformation is for absorbing the total non-plane nature in the component which 
interconnects with an interconnect element.) When elastic behavior is a request, it is required for 
an interconnect element to generate the contact force of the minimum threshold dose, and to 
bring about good contact of dependability. Moreover, an advantage originates in the 
contamination film existing accidentally on a contact front face, and the tip of an interconnect 
element has it also in the point of wiping with the terminal of an electronic component and 
contacting. 

[0087] The vocabulary which uses on these specifications and is applied to contact structure 
"there is stability" answers the added load (contact force), and the contact structure 
(interconnect element) which presents mainly elastic behavior is meant, and the vocabulary of 
"being obedient" answers the added load (contact force), and the contact structure 
(interconnect element) which presents both elastic and plastic behavior is meant. "Obedient" 
contact structure which is used on these specifications is contact structure "with stability." The 
compound interconnect element of this invention is obedient, or is one special case of the 
contact structures with stability. 

[0088] The step which manufactures an interconnect element on a sacrifice substrate although 
many descriptions are stated to the parent example at the detail and it is not limitation, In order 
to make the step which carries out the package imprint of two or more interconnect elements, 
the step which establishes the contact tip which is coarse surface finish suitably in an 
interconnect element, and connection temporary and eternal subsequently in an electronic 
component at an electronic component The step which uses an interconnect element on an 
electronic component, and the step arranged so that it may have spacing in an end which is 
different from spacing in those opposite edges in an interconnect element, So that the difference 
by the thermal expansion between the components connected with the step which manufactures 
an interconnect element, and the step which manufactures a spring clip and an alignment pin at 
the step of the same process may be absorbed The step which uses an interconnect element, 
the step which abolishes the need for the semiconductor packages (SIMM etc.) according to 
individual, and the step which solders an interconnect element (contact structure with stability) 
with stability as arbitration are included. 

[0089] Controlled impedance drawin g 7 shows the compound interconnect element 220 which 
has a multilayer, the innermost section (internal long and slender electric conduction element) 
222 of the interconnect element 220 described above — as — a non-covered core — or it is 
either of the cores by which protective coat generation has already been carried out. The mask 
of the tip 222b of the innermost section 222 is carried out with a suitable masking material (un- 
illustrating). A dielectric layer 224 is given over the innermost section 222 according to an 
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electrophoretic process etc. The outer layer 226 of an electrical conducting material is given 
over a dielectric layer 224. 

[0090] An interconnect element will have the controlled impedance as a result by grounding an 
outer layer 226 electrically at the time of use. The instantiation-ingredients for dielectric layers 
224 are polymeric materials, and it is the suitable method of arbitration and they are given to the 
suitable thickness (for example, 0.1 to 3.0 mils) of arbitration. 

[0091] An outer layer 226 can be made into a multilayer. For example, in the example whose 
innermost section 222 is a non-covered core, when it is a request that the whole interconnect 
element presents stability, at least one layer is a spring material among outer layers 226. 
[0092] Pitch modification drawing 8 shows the example 250 in which the interconnect element 
251 — 256 of plurality (illustration many inside six pieces) is mounted on the front face of the 
electronic components 260, such as probe card insertion (subassembly mounted in a probe card 
by the idiomatic method). The terminal of probe card insertion and electric conduction trace are 
omitted from this drawing for clearHzing of illustration. The attachment edge of the interconnect 
element 251 — 256 starts in the 1st pitch (spacing) of 0.05 - 0.10 inches, the interconnect 
element 251 — 256 serves as the 2nd detailed pitch of 0.005 - 0.010 inches in those free end (tip) 
— as — shaping — and/or, orientation is carried out. The interconnect assembly which 
interconnects from a certain pitch to another pitch is usually called a "spacing converter/' 
[0093] Like illustration, it is tip 251b of an interconnect element. — Although 256b is arranged 
by seriate [ two / parallel ], this is for making the semiconductor device which has two parallel 
trains of for example, an adhesion pad (contact) contact (at the time of a trial and/or aging). 
Although an interconnect element can be arranged so that it may have other tip putters, this is 
for making the electronic component which has other contact patterns, such as an array, 
contact. 

[0094] Although only one interconnect element is generally shown through the example indicated 
by this specification, this invention can manufacture two or more interconnect elements, and can 
apply them also to the thing [ say / a circumference pattern or a rectangle array pattern ] for 
which two or more interconnect elements of each other by regular space relation are arranged. 
[0095] Mounting of the direct interconnect element to the terminal of the use electronic 
component of a sacrifice substrate was explained above. Speaking in the gross, manufacture or 
mounting on the suitable front face of the arbitration of the suitable substrate of the arbitration 
containing a sacrifice substrate being possible for the interconnect element of this invention. 
[0096] Although it observes a parent example, to this, as separate and unique structure for 
mounting of the consecutiveness for example, to an electronic component The publication about 
drawing 1 1 A-1 1F which manufacture two or more interconnect structures (for example, contact 
structure with stability), And two or more interconnect elements are mounted in a sacrifice 
substrate (carrier), and there is a publication about drawing 12 A-12C which, subsequently to an 
electronic component, imprints two or more interconnect elements in a bundle. 
[0097] Drawing 9 -1 1 shows the technique for manufacturing two or more interconnect elements 
which carried out tip structure using a sacrifice substrate. 

[0098] Drawing 9 shows the 1st step of technique 250, and the patternizing layer of a masking 
material 252 is given on the front face of the sacrifice substrate 254. Being able to use the 
sacrifice substrate 254 as thin (1 to 10 mils) copper or aluminium foil as an example, a masking 
material 252 serves as a common photoresist. In the locations 256a, 256b, and 256c which ask 
for manufacture of an interconnect element, the masking layer 252 is patternized so that it may 
have opening of plurality (illustration many inside three pieces). Locations 256a, 256b, and 256c 
are this semantics, and are equal to the terminal of an electronic component. Locations 256a, 
256b, and 256c are suitably processed in this phase, and have a coarse or characteristic surface 
pattern. Like illustration, this is mechanically attained in locations 256a, 256b, and 256c by the 
mold push fixture 257 which forms a hollow in a foil 254. It is also possible to etch the front face 
of the foil in three locations chemically as an alternative, so that it may have a surface pattern. 
The technique of the arbitration suitable for bringing about this general purpose is within the 
limits of this invention, for example, are sand blasting, a peening, and others. 

[0099] Next, the conductive tip structure 258 of plurality (illustration many inside one) is formed 
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in each location (for example, 256b) as shown in drawing 10. This is attained using a suitable 
technique of arbitration, such as electrolytic plating, and includes the tip structure of having a 
multilayer ingredient, for example, the thin (for example, 10-100 microinches) barrier layer of 
the nickel with which tip structure 258 is given on a sacrifice substrate — elastic gold is 
continuously thin (for example, 10 microinches) — continuing — the thin (for example, 20 
microinches) layer of hard gold — it has the comparatively thick (for example, 200 microinches) 
layer of nickel, and the thin (for example, 100 microinches) last layer of elastic gold continuously. 
Generally, the 1st thin barrier layer of nickel is prepared, in order that the layer of consecutive 
gold may prevent "decomposing" with the ingredient (for example, aluminum, copper) of a 
substrate 254, the comparatively thick layer of nickel is for giving reinforcement to tip structure, 
and the last film of elastic gold gives the front face pasted up easily. This invention is not limited 
to any specific examples of the approach of forming tip structure on a sacrifice substrate. 
Because, these specific examples are for changing inevitably according to an application. 
[0100] it is shown in drawing 10 — as — the core 260 of the plurality for interconnect elements 
(illustration many inside one) — for example, it is formed on the tip structure 258 of either of the 
techniques which carry out bonding of the elastic wire core to the terminal of the above- 
mentioned electronic component. Next, protective coat generation is suitably carried out with 
hard material 262 by the above-mentioned method, subsequently a masking material 252 is 
removed, and as a result, a core 260 serves as the independence interconnect element 264 of 
plurality (illustration many inside three) mounted in the front face of a sacrifice substrate, as 
shown in drawing 1 1 . 

[0101] The protective coat ingredient 262 as well as a wrap protective coat ingredient concludes 
a core 260 for the field which was explained in relation to drawin g 6 and where the terminal (214) 
adjoined at least certainly in those tip structures 258 of corresponding, and, in a request, a 
restoration property is given to the interconnect element 262 as a result. As annotated with the 
parent example, the package imprint of two or more interconnect elements mounted in a 
sacrifice substrate is carried out at the terminal of an electronic component. Two paths which 
branched extensively can also be taken as an alternative. 

[0102] It is also within the limits of this invention that being able to use a silicon wafer as a 
sacrifice substrate and tip structure's being manufactured on it and the tip structure 
manufactured such can connect with contact structure with the stability already mounted in the 
electronic component (for example, soldering, brazing and soldering). 

[0103] As shown in drawing 12, the sacrifice substrate 254 is simply removed by the suitable 
process of arbitration, such as selectivity chemical etching. Since almost all selectivity chemical 
etching etches one ingredient by the quite bigger ratio than the ingredient of another side and 
small deer etching of the ingredient of another side is not carried out at that process, the thin 
barrier layer of the nickel in tip structure is removed by removal and coincidence of a sacrifice 
substrate, using this phenomenon advantageously. However, if required, a thin nickel barrier layer 
is removable also at a consecutive etching step. As a result, it is dispersed to each of plurality 
(illustration many inside three), and becomes the unique interconnect element 264, and this is 
shown by the dotted line 266 by this, and the terminal on an electronic component is equipped 
later (soldering or brazing and soldering). 

[0104] moreover — reference should be made — a protective coat ingredient is the process 
which removes a sacrifice substrate and/or a thin barrier layer, and is the point of being slightly 
made thin. However, it is more desirable for this not to arise. 

[0105] In order to prevent thin smallness-ization of a protective coat, it is desirable that about 
10-microinch elastic gold given over a golden film or about 20-microinch hard gold is given as 
the last layer over the protective coat ingredient 262. Generally the outer layer of this gold has 
high impermeability to almost all the etching solution that means the outstanding conductivity, 
contact resistance, and soldering possibility, and mainly meant using for removal of a barrier 
layer and a sacrifice substrate. 

[0106] As an alternative, as shown in drawing 13, it precedes with removal of the sacrifice 
substrate 254, and the suitable supporting structure 266 of arbitration, such as a thin plate with 
which the interconnect element 264 of plurality (illustration many inside three) has two or more 
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holes inside, 'is fixed" due to a mutual space request, and a sacrifice substrate is removed 
based on it. The supporting structure 266 can be used as the electrical conducting material by 
which protective coat generation is carried out with dielectric materials or dielectric materials. 
Further processing step called the step which equips electronic components, such as a silicon 
wafer or a printed circuit board, with two or more interconnect elements advances next. In 
addition, in some applications, it is desirable to stabilize so that the tip (tip structure was 
countered) of the interconnect element 264 may not move, and especially this is the case where 
contact force is applied there. It is the suitable sheet 268 which has two or more holes [ say / 
the mesh in which desirable one was formed from dielectric materials ] since it is this purpose, 
and is giving constraint to migration of the tip of an interconnect element. 

[0107] Tip structure (258) is formed from the ingredient of a request of arbitration as a matter of 
fact, and the unique advantage of the above-mentioned technique 250 is in the point of having 
the pattern of a request of arbitration as a matter of fact. As mentioned above, gold is an 
example of noble metals which presents the electrical characteristics of conductivity, low 
contact resistance, soldering possibility, and corrosion resistance which stood high. Since gold is 
forgeability again, it is suitable for considering as the last protective coat given over either an 
interconnect element given in this specification, especially an interconnect element with stability 
given in this specification enough [ very ]. Other noble metals present a desirable property 
similarly. However, generally some ingredients which present these electrical characteristics that 
stood high, such as a rhodium, are not suitable to carry out protective coat generation at the 
whole interconnect element. For example, a rhodium is remarkably weak and does not fully 
function as the last protective coat on an interconnect element with stability. The technique 
represented by technique 250 conquers this limit easily about this. For example, the 1st layer of 
multilayer tip structure (see 258) can be made into a rhodium (not being gold as mentioned 
above), and thereby, in order to contact it in an electronic component, without having effect of 
what on any mechanical behavior of the interconnect element as a result, it pulls out the 
outstanding electrical characteristics. 

[0108] Drawing 14 shows the alternative example 270 for manufacturing an interconnect 
element. In the case of this example, a masking material 272 is given to the front face of the 
sacrifice substrate 274, and like the technique described above about drawing 9 , it is patternized 
so that it may have the opening 276 of plurality (illustration many inside one). Opening 276 
specifies the field by which an interconnect element is manufactured as a free standing 
structure. (That the interconnect element used for this specification through explanation of a 
publication is "independence") it is the case where bonding of the end is carried out to a field 
with the terminal of an electronic component, or a sacrifice substrate, and bonding of the other 
end is not carried out to an electronic component or a sacrifice substrate. As shown 278 by the 
single hollow extended in the front face of the sacrifice substrate 274, encaustic processing of 
the field in opening is carried out by the suitable method of arbitration so that it may have one 
or more hollows. 

[0109] Bonding of the core (wire stem) 280 is carried out to the front face of the sacrifice 
substrate in opening 276, and it has the suitable configuration of arbitration. In this illustration, 
only the end of one interconnect element is shown for clearHzing of instantiation. The other end 
(un-illustrating) is attached in an electronic component. In that direct bonding of the core 280 is 
carried out to the sacrifice substrate 274 instead of the tip structure 258, I hear that seeing 
easily here differ in the technique 250 which technique 270 mentioned above, and there is. As an 
example, bonding of the golden wire core (280) is easily carried out to the front face of an 
aluminum substrate (274) using an idiomatic wirebonding technique. 

[01 10] At the next step of a process (270), it is given on the exposed region of the substrate 
274 in opening 276 with which the golden layer 282 covers a core 280, and includes the inside of 
a hollow 278 (for example, plating), the main purposes of this layer 282 are forming a contact 
front face in the edge of the interconnect element as a result, when a sacrifice substrate is 
removed namely,. 

[01 1 1] Next, the layer 284 of comparatively hard ingredients, such as nickel, is given over a layer 
282. As mentioned above, one main purpose of this layer 284 is giving a desired mechanical 
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property (for example, stability) to the compound interconnect element as a result. In this 
example, other main purposes of a layer 284 are strengthening the endurance on the front face 
of contact manufactured by the edge (it is illustration like) with the lower interconnect element 
as a result. Although the golden last layer (un-illustrating) will be given over a layer 284, this is 
for strengthening the electrical characteristics of the interconnect element as a result. 
[01 12] an interconnect element with plurality in the last step, a masking material 272 and the 
sacrifice substrate 274 are removed, and unique as a result (it is equal to drawing 12) — or it 
becomes either of two or more interconnect elements (it is equal to drawing 13) which has 
predetermined space relation mutually. 

[01 13] This example 270 is a typical technique for manufacturing the contact tip of encaustic 
processing at the edge of an interconnect element. In this case, an example in which the "golden 
overlay of nickel" contact tip excelled was explained. However, it is also within the limits of this 
invention for other similar contact tips to be able to manufacture at the edge of an interconnect 
element according to the technique of a publication to these specifications. A contact tip has 
another description of this example 270 in the point constituted by not the inside of the front 
face of a sacrifice substrate (254) which was meant in the former example 250 but the whole 
crowning of a sacrifice substrate (274). 

[0114] Generally the technique of the introduction above of a mediation object explains a new 
technique for manufacturing a compound interconnect element, and the physical characteristic is 
easily doubled so that the stability of a desired degree may be shown. 

[0115] Generally, the compound interconnect element of this invention is easily mounted in the 
substrate which functions as a mediation object (manufacture), a mediation object is arranged 
between two electronic components, they are interconnected and one of two electronic 
components is arranged in each ** of a mediation object. The manufacture and use of a 
congestion interconnect element in a mediation object are indicated by the United States patent 
copending application 08th by these above-mentioned people / No. 526,426 at the detail. 
[01 16] Generally the above-mentioned technique explains a new technique for manufacturing a 
compound interconnect element, the physical characteristic is easily doubled so that the stability 
of a desired degree may be shown, and generally the above-mentioned technique explains the 
capacity to manufacture a mediation object, using this compound interconnect element. 
[0117] Generally, the compound interconnect element of this invention is easily mounted in a 
substrate, as the tip of an interconnect element is arranged that the field (for example, adhesion 
pad) where the semiconductor device was chosen should be contacted (manufacture). 
[01 18] The parent example is indicating the various techniques for applying a probe to a 
semiconductor device. 

[01 19] In the mediation object, the meaning using the interconnect element of this invention was 
expressed above. Generally, the "mediation object" used for this specification is a substrate, it 
has contact on the two front faces which countered, it is arranged between two electronic 
components, and the two electronic components are interconnected. Occasionally, it is desirable 
for a mediation object to make possible at least one of two interconnect elements (to for 
example, exchange, updating, and others sake). 

[0120] Mediation object example #1 drawing 15 shows one example 300 of the mediation object 
which used the interconnect element of this invention. Generally, in the insulating substrates 
302, such as a substrate of PCB form, the conductive through hole (for example, plated Bahia) 
306 of plurality (illustration many inside two), and 308 and others are prepared, and the each has 
in them the conductive part exposed in up (above) surface 302a of an insulating substrate 302, 
and lower (below) surface 302b. 

[0121] One pair of elasticity cores 31 1 and 312 are attached in the exposed part of a through 
hole 306 in up surface 302a of a substrate 302. One pair of elasticity cores 313 and 314 are 
attached in the exposed part of a through hole 306 in the lower front face of a substrate 302. 
Similarly, one pair of elasticity cores 315 and 316 are attached in the exposed part of a through 
hole 308 in the up front face of a substrate 302, and one pair of elasticity cores 317 and 318 are 
attached in the exposed part of a through hole 308 in the lower front face of a substrate 302. 
Next, protective coat generation of the core 311-318 is carried out with hard material 302, and 
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the interconnect structures 322 and 324 are formed in up surface 302a of a substrate 302, and 
the interconnect structures 326 and 328 are formed in lower surface 302b of a substrate 302. 
Thus, each core 311-318 is certainly concluded by the exposed part to which a through hole 
corresponds, and the interconnect structure 322 is electrically connected to the interconnect 
structure 326, and the interconnect structure 324 is electrically connected to the interconnect 
structure 328. when understand here establishes each interconnect structure (for example, 322) 
as one pair of interconnect elements (31 1 for example, 312), connection with still more sufficient 
dependability with an external component (un-illustrating) brings — having (namely, a single 
interconnect element — using — also depending) — it is saying. 

[0122] Like illustration, all of the up group of the interconnect elements 311, 312, 315, and 316 
are formed in the same configuration, and all the lower groups of an interconnect element also 
have the same configuration. Please understand can prepare the lower group of an interconnect 
element a different configuration from the up group of an interconnect element, and, thereby, the 
interconnect structure extended from the lower front face of a substrate is that an opportunity 
to make the interconnect structure extended from the up front face of an insulating substrate of 
having a different mechanical property is given. 

[0123] Mediation object example #2 drawing 16 shows other examples 330 of the mediation 
object which used the interconnect element of this invention. In the case of this example, the 
interconnect element 332 of plurality (illustration many inside one) is manufactured by the 
pattern (for example, array) of a request on a sacrifice substrate (un-illustrating). Two or more 
holes 336 are similarly established in the support substrate 334 by the corresponding pattern. 
The support substrate 334 is arranged over the interconnect element 332 so that the 
interconnect element 332 may extend through a hole 336. With the suitable ingredients 338 
(elastomer etc.) filled up with a hole 336, an interconnect element is loosely held within a support 
substrate, and is extended from both the upper part of a support substrate, and a lower front 
face. Next, a sacrifice substrate is removed. Although it is clear, the support substrate 334 (it is 
equal to 266) "can be dropped" simply in the process which manufactures this mediation object 
assembly on two or more interconnect elements (it is equal to 264) mounted in a sacrifice 
substrate (254). 

[0124] Mediation object example #3 drawing 17 shows other examples 360 of the mediation 
object which used the interconnect element of this invention. Although this example 360 is 
similar to the example 330 explained above, it removes the point that the interconnect structure 
362 (it is equal to 332) is supported by soldering the pars intermedia of the interconnect 
structure 362 to the plating section 368 on the through hole 366 of a support substrate in the 
hole 366 (it being equal to 336) of the support substrate 364 (it is equal to 334). Too, the 
support substrate 364 (it is equal to 266) "can be dropped" simply in the process which 
manufactures this mediation object assembly on two or more interconnect elements (it is equal 
to 264) mounted in a sacrifice substrate (254). 

[0125] Drawing 16 and 17 are instantiation of the fact that single connection of the terminal with 
which two electronic components correspond can be brought about using a single interconnect 
element (332 362). It is also understood here instead of the interconnect element of this 
invention as shown in drawing 16 and 17 that the electric conduction element of arbitration can 
be used, and it is within the limits of this invention. 

[0126] In drawing 15 and the mediation object example of 16 and 17, that an electronic 
component (un-illustrating) is arranged in the both sides of a mediation object (300, 330, 360) in 
order that a mediation object may make electrical installation between the terminal (un- 
illustrating) should understand. 

[0127] Explanation of the interconnect element from a sheet of the formation above mainly 
narrowed down the target from the elasticity wire core and the wire core whose hard protective 
coat is an example of representation and by which shaping and protective coat generation were 
carried out to the approach of forming a compound interconnect element in general. This 
invention is applicable also to the method of forming the interconnect element formed from the 
metal sheet with which it is patternized in order to form a metal sheet and the flat expanding 
element (tab) by which is an elasticity metal sheet suitably, and is fabricated and protective coat 
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generation is suitably carried out with hard material (****** or etching) again. These contents 
are explained by the above-mentioned United States patent application 08th / No. 526,246 in full 
detail. 

[0128] drawing 15-17 explained **** on the spacing converter is applicable to this invention — 
it is (suitable) — the technique for manufacturing a mediation object and them is indicated. 
Although the compound interconnect element of this invention was explained, it should mainly 
understand clearly that the interconnect element (spring) which has the stability of arbitration 
including the spring structure manufactured from the monolithic ingredient essentially 
manufactured with elasticity from phosphor bronze and beryllium copper is usable. 
[0129] "Spacing conversion" (occasionally called "a pitch escape") is an important concept 
applicable to this invention. if it says simply, what the tip of contact structure with stability 
approaches more nearly mutually than connection with those fundi, and spacing can be opened 
for (comparatively detailed pitch) is important. As shown in drawing 8 explained above, this can 
be attained by giving the inclination to have the die length from which molding and the contact 
structure which carries out orientation, and is completed mutually, consequently has each 
stability differ each spring element (251-256). Generally, in relation to a probe card assembly, all 
the probe elements (contact structure with stability) have the same die length mutually, and it is 
very important that fixed nature is guaranteed in two or more signal paths needed. 
[0130] Drawing 18 shows the typical design of the spacing converter 400 according to this 
invention, and desired spacing conversion is attained by not molding of contact structure (un- 
illustrating) with each stability attached but the substrate 402 of a spacing converter. 
[0131] The spacing converter substrate 402 is suitably formed as a multilayer component which 
has up (seeing by a diagram) surface 402a and lower (seeing by a diagram) surface 402b, and has 
the intersection alternation of strata of an insulating material (for example, ceramic) and an 
electrical conducting material. In the case of this example, one wiring layer is illustrated so that 
the two electric conduction (many inside) traces 404a and 404b may be included. 
[0132] The terminals 406a and 406b of plurality (illustration many inside two) are arranged in up 
surface 402a of the spacing (approaching comparatively mutually) converter substrate 402 in a 
comparatively detailed pitch. The terminals 408a and 408b of plurality (illustration many inside 
two) are arranged in lower surface 402b of the spacing (separating from each other further to 
Terminalsa [ 406 ] and 406b) converter substrate 402 in a comparatively coarse pitch. For 
example, the lower terminals 408a and 408b are arranged in the pitch (it is equal to constraint of 
a printed circuit board) of 50 to 100 mils, can arrange the up terminals 406a and 406b in the 
pitch (it is equal to center-to-center spacing of the adhesion pad of a semi-conductor die) of 5 
to 10 mils, and serve as 10:1 pitch conversion as a result. The up terminals 406a and 406b are 
connected to the lower terminals 408a and 408b which connect a terminal to the electric 
conduction traces 404a and 404b and which correspond, respectively by the conductors 
410a/412a related, respectively and 41 Ob/41 2b, respectively. Generally this is common 
knowledge altogether in relation to a multilayer land grid array (LGA) support substrate and 
others. 

[0133] Probe card assembly drawing 19 shows one example of the probe card assembly 500, and 
this is suitable for making temporary interconnect to a semiconductor wafer 508 as the main 
functional component including the probe card 502, the mediation object 504, and the spacing 
converter 506. In the sectional view of this disassembly and assembly, some elements of some 
components are exaggerated and shown for clearHzing of instantiation. However, the alignment 
of the perpendicular direction (it is illustration like) of various kinds of components is 
appropriately shown by the dotted line of a drawing. Please mind is a point by which the 
interconnect element (514, 516, 524, and these are further explained to a detail below) is shown 
partially and completely. 

[01 34] Generally, a probe card 502 is the idiomatic circuit board, and has the surface of action 
(terminal) 510 of plurality (illustration many inside two) arranged in the up (seeing by a diagram) 
front face. The further component (un-illustrating), for example, activity, and a passive electronic 
component, a connector, and others can also be mounted in a probe card. The terminal 510 on 
the circuit board is usually arranged in the pitch (a pitch is specified above) of 100 mils. A probe 
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card 502 is appropriately roundish and has the diameter of about 1 2 inches. 
[0135] A substrate 512 (it is equal to a substrate 302) is contained in the mediation object 504. 
The interconnect element 514 which has the stability of plurality (illustration many inside two) as 
mentioned above It is mounted in the lower (seeing by a diagram) front face of a substrate 512 
(those juxtaposition edges). **, The interconnect element 516 which extends in a lower part 
(seeing by a diagram) from there, and has the corresponding stability of plurality (illustration 
many inside two) is mounted in the up (seeing by a diagram) front face of a substrate 512 (those 
juxtaposition edges), and extends from ** and there to the upper part (seeing by a diagram), any 
of an above-mentioned spring configuration — although — it is suitable for the interconnect 
elements 514 and 516 with stability which are compound interconnect elements of this invention 
suitably. As a general proposal, among the interconnect elements 514 and 516, the tip (distal 
end) of both the bottom plurality 514 and the top plurality 516 is a pitch which is in agreement 
with the pitch of the terminal 510 of a probe card 502, for example, is 100 mils. 
[0136] The interconnect elements 514 and 516 are shown by the exaggeration scale for clear— 
izing of instantiation. Typically, the interconnect elements 514 and 516 will be extended even 
from the lower part and the up front face where the mediation object substrate 512 corresponds 
to 20 to 100-mil whole length. Generally, the height of an interconnect element is decided from 
the magnitude of desired compliance. 

[0137] The substrate 518 (it is equal to above 402) circuit-ized appropriately is contained in the 
spacing converter 506. This for example It is a multilayered ceramic substrate and has the 
terminal (a surface of action, pad) 520 of plurality (illustration many inside two) arranged in the 
bottom (seeing by a diagram) front face, and the terminal (a surface of action, pad) 522 of 
plurality (illustration many inside two) arranged in the top (seeing by a diagram) front face. In the 
case of this example, two or more lower contact pads 520 are arranged in the pitch (for example, 
100 mils) at the tip of the interconnect element 516, and two or more upper contact pads 522 
are arranged in a more detailed (it approached) pitch (for example, 50 mils). Although the 
interconnect elements 514 and 516 with these stability are suitable, they do not necessarily 
need to be compound interconnect elements (it is equal to above 210) of this invention. 
[0138] the interconnect element 524 (a "probe" — ) with the stability of plurality (illustration 
many inside two) A "probe element" is direct 0 to a terminal (contact pad) 522. Namely, the wire 
which connects a probe element to a terminal does not have the vector which consists of an 
additional ingredient, or a terminal — a probe element — brazing and soldering — it is mounted, 
without soldering (those juxtaposition edges), and extends to the upper part (seeing by a 
diagram) from the up (seeing by a diagram) front face of the spacing converter substrate 518. 
Like illustration, those tips (distal end) can open spacing in a pitch (for example, 10 mils) still 
more detailed than those juxtaposition edges, and thereby, the interconnect element 524 with 
these stability is appropriately arranged so that pitch reduction of the spacing transducer 506 
may be reinforced. Although the contact structure (interconnect element) 524 with these 
stability is suitable, it does not necessarily need to be the compound interconnect element (it is 
equal to above 210) of this invention. 

[0139] a probe element (524) is manufactured on a sacrifice substrate (it is equal to drawing 9 - 
1 1), and mounts in the terminal (522) of a spacing converter component (506) separately 
continuously — having (it being equal to drawing 12) — or it is within the limits of this invention 
for what is done for a package move (it is equal to drawing 13) to be also possible for these 
terminals. 

[0140] As everyone knows, phot lithography, deposition, diffusion, and two or more other die 
sites formed more are included in a semiconductor wafer 508 on the anterior part (it sees by a 
diagram and is the bottom) front face. Typically, similarly these die sites are manufactured 
mutually. However, some die sites may serve as a malfunction in accordance with the fully 
established trial criteria as a result as everyone knows according to one of the defects in either 
of the processes which the defect of the wafer itself or a wafer wears to formation of a die site. 
Before simplifying a semi-conductor die from a semiconductor wafer, it originates in attendant 
difficulty applying a probe to a die site, and a trial process is often carried out, after simplifying 
and mounting a semi-conductor die. When a defect is discovered after mounting of a semi- 
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conductor die, net loss gets worse by the costs which accompany mounting of a semi-conductor 
die. Although a semiconductor wafer has the diameter of at least 6 inches, it is usually included 
no less than at least 8 inches. 

[0141] Each die site usually has many surfaces of action (for example, adhesion pad), and these 
can be arranged by the pattern of the location of the arbitration on the front face of a die site, 
and arbitration. The two one adhesion (many inside) pad 526 in a die site is shown in the drawing. 

[0142] Before simplifying a die site to each semi-conductor die, in order to examine a die site, 
the technique of the number of limitation is known. It is embedded by the technique of the 
typical conventional technique at a ceramic substrate, manufacture of the probe card insertion 
which has two or more tungstens "a needle" extended from there follows on it, and each needle 
makes temporary connection to the given pad of the adhesion pads. Lead time although 
manufactured, complicated [ this probe card insertion is expensive, and / a little ] and 
considerable although those costs become comparatively high as the result and they are 
obtained will start. When the adhesion pad of various many ways which are possible in a semi- 
conductor die is given, unique probe card insertion is needed for the array of each 
[0143] The speed which manufactures a peculiar semi-conductor die is a short duration, and 
makes conspicuous the urgent demand to a probe card simple, although manufactured, and 
cheap. As probe card insertion, using a spacing converter (506) and a mediation object (504) 
copes with this demand that cannot be inhibited head-on. At the time of use, the mediation 
object 504 is arranged in the up (seeing by a diagram) front face of a probe card 502, and the 
spacing transducer 506 is accumulated on the crowning (seeing by a diagram) of 504 besides 
mediation so that the pressure contact with the contact pad 520 of the spacing transducer 506 
and dependability the interconnect element 514 makes the pressure contact with the sufficient 
contact terminal 510 of a probe card 502 and dependability, and sufficient [ the interconnect 
element 516 ] may be made. These components are accumulated, although the pressure contact 
with this sufficient dependability is guaranteed, the device of suitable arbitration can be used, 
and the suitable device is explained to it below. 

[0144] The probe card assembly 500 contains the following main components, in order to 
accumulate the mediation object 504 and the spacing transducer 506 on a probe card 502. 
Namely, the regions-of-back mounting plate 530 made from an ingredient with strong stainless 
steel etc., Plurality containing the actuator mounting plate 532 made from an ingredient with 
strong stainless steel etc., the anterior part mounting plate 534 made from an ingredient with 
strong stainless steel etc., the external differential screw element 536, and the internal 
differential screw element 538 (although it is two of many in illustration) The mounting ring 540 
which three are suitably manufactured from an ingredient with a differential screw [ being 
suitable ] and elasticity, such as phosphor bronze, and has one pattern of a tab (un-illustrating) 
with the elasticity extended from there, As the screw 542 of the plurality (illustration many inside 
two) for holding the mounting ring 540 with the spacing transducer 506 caught among them by 
the anterior part mounting plate 534, and arbitration, in order to absorb manufacture tolerance It 
is the pivot ball 546 of plurality (illustration many inside two) arranged by the mounting ring 540, 
the spacer ring 544 arranged between the spacing transducers 506, and the crowning (seeing by 
a diagram) of a differential screw (for example, crowning of the internal differential screw 
element 538). 

[0145] The regions-of-back mounting plate 530 is the metal plate or ring (it illustrates as a ring) 
arranged in the lower (it is illustration like) front face of a probe card 502. The hole 548 of 
plurality (illustration many inside one) extends through a regions-of-back mounting plate. 
[0146] The actuator mounting plate 532 is the metal plate or ring (it illustrates as a ring) 
arranged in the lower (it is illustration like) front face of the regions-of-back mounting plate 530. 
The hole 550 of plurality (illustration many inside one) extends through an actuator mounting 
plate. At the time of use, the actuator mounting plate 532 is the suitable method of arbitration 
with a screw (from the drawing, omitted for clear-izing of instantiation) etc., and is fixed to the 
regions-of-back mounting plate 530. 

[0147] the anterior part mounting plate 534 is strong — it is a metaled ring suitably. It is the 
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suitable method of arbitration with the screw (from the drawing, omitted for clearHzing of 
instantiation) which penetrates the corresponding hole (omitted from the drawing for cleaiHzing 
of instantiation) where the anterior part mounting plate 534 minded the probe card 502 at the 
time of use. It is fixed to the regions-of-back mounting plate 530, and a probe card 502 is 
certainly caught by it between the anterior part mounting plate 534 and the regions-of-back 
mounting plate 530. 

[0148] The anterior part mounting plate 534 has the flat lower (seeing by a diagram) front face 
arranged to the up (seeing by a diagram) front face of a probe card 502. the anterior part 
mounting plate 534 has big central opening through it like illustration, and this is prescribed by 
dimension arrangement **** and the internal edge 552 that two or more contact terminals 510 
of a probe card 502 should make it possible that it is in central opening of the anterior part 
mounting plate 534. 

[0149] As mentioned above, the anterior part mounting plate 534 is the ring-like structure of 
having a flat lower (seeing by a diagram) front face. It distinguishs between the up (seeing by a 
diagram) front face of the anterior part mounting plate 534, and the anterior part mounting plate 
is thick (it sees by a diagram and is vertical magnitude) in the external field rather than the 
contrant region on it. a level difference or a shoulder is arranged in the location of a dotted line 
(it writes by 554), and the spacing converter 506 removes the external field of an anterior part 
mounting plate, and appears on the contrant region of the anterior part mounting plate 534 — 
possible — it should carry out — dimension arrangement **** (however, although it thinks that 
it understands, a spacing converter appears on the pivot ball 546 in fact). 

[0150] The hole 554 of plurality (illustration many inside one) minds the anterior part mounting 
plate 534 partially at least. It extends to the external field of the anterior part mounting plate 534 
(these holes are shown with the drawing that it extends without minding the anterior part 
mounting plate 534 partially), and these receive the edge of two or more corresponding screws 
542 from the up (seeing by a diagram) front face like understanding. Because of this purpose, a 
hole 554 is a chasing hole. It becomes possible to fix to an anterior part mounting plate in the 
mounting ring 540, therefore to press the spacing transducer 506 to a probe card 502 by this. 
[0151] Alignment of the hole 558 of plurality (illustration many inside one) is carried out to the 
corresponding hole 560 of the plurality (illustration many inside one) which extends completely 
through the thick contrant region of the anterior part mounting plate 534, and is extended 
through a probe card 502, and alignment is carried out to the hole 548 in a regions-of^back 
mounting plate, and the hole 550 in the actuator mounting plate 538 at order. 
[0152] The pivot ball 546 is loosely arranged within the adjusted hole 558 and 560 in an edge on 
the internal differential screw element 538 (seeing by a diagram). It lets the external differential 
screw element 536 pass into the hole (chasing) 550 of the actuator mounting plate 532, and lets 
the internal differential screw element 538 pass into the chasing boa of the external differential 
screw element 536. Thus, very detailed adjustment can be made in the location of each pivot ball 
546. For example, the external differential screw element 536 has the external screw thread of 
72 screws / inch, and the internal differential screw element 538 has the external screw thread 
of 80 screws / inch. Location change of the net of a corresponding pivot ball becomes "plus" 
1/72 (0.0139) inch "minus" 1 / 80 (0.0125) inches, i.e., 0.0014 inches, by advancing one rotation 
and the external differential screw element 536 into the actuator mounting plate 532, and 
maintaining the internal differential corresponding screw element 538 at a quiescent state (facing 
the actuator mounting plate 532). By this, the easy and precise adjustment of the smoothness of 
the spacing converter 506 which carried out field opposite is attained at a probe card 502. 
Therefore, repositioning at the tip (it sees by a diagram and is upper limit) of a probe 
(interconnect element) becomes possible, without changing the orientation of a probe card 502. 
The importance of the alternative device (means) for adjusting this description, the technique for 
carrying out alignment at the tip of a probe, and the smoothness of a spacing converter is 
further explained to a detail below in relation to drawing 25. Although it is clear, it is the favor of 
obedient contact structure and the mediation object 504 guarantees the thing which is the 
stability arranged in two front faces of a mediation object and for which electrical installation is 
maintained between the spacing transducer 506 and a probe card 502 through the adjustable 
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range of a spacing transducer, or it is. 

[0153] The probe card assembly 500 is simply assembled by the following steps. Namely, the tip 
of the interconnect element 514 so that the contact terminal 510 of a probe card 502 may be 
contacted The step which arranges the mediation object 504 in the opening 552 of the anterior 
part mounting plate 534, and the tip of the interconnect element 516 so that the contact pad 
520 of the spacing converter 506 may be contacted The step which arranges the spacing 
converter 506 in the upper part of the mediation object 504, and the step which is an arbitration 
step and arranges a spacer 544 in the crowning of the spacing converter 506, The step which 
arranges the mounting ring 540 over a spacer 544, A spacer 544 is minded for the screw 542 
through the mounting ring 540. The arbitration step containing the step inserted into the hole 
554 of the anterior part mounting plate 534, Through the regions-of^back mounting plate 530 
and a probe card 502 by inserting a screw (one being partially illustrated as a sign 555) into the 
chasing hole (un-illustrating) in the lower (seeing by a diagram) front face of the anterior part 
mounting plate 534 It is the step which mounts a "subassembly" in a probe card 502. 
[0154] Subsequently to the regions-oM>ack mounting plate 530 the actuator mounting plate 538 
is attached (with for example, screw with which one of them is partially illustrated as 556), the 
pivot ball 560 is dropped into the hole 550 of the actuator mounting plate 532, and the 
differential screw elements 536 and 538 can insert into the hole 550 of the actuator mounting 
plate 532. 

[0155] Thus, in order to bring about a probe card assembly, for this to be a detailed pitch 
corresponding to today's adhesion pad spacing, to precede with simplification of the die from a 
semiconductor wafer and to make two or more adhesion pads on a semi-conductor die (surface 
of action) contact, it has contact structure (524) with two or more stability extended from an 
assembly. Generally, to the time of use, it will be used for an assembly 500 for the bottom from 
the place of illustration, turning down, and a semiconductor wafer is made at it the tip of contact 
structure (524) with stability (external device which is not illustrated). 

[0156] The anterior part mounting plate (base plate) 534 determines the location of a probe card 
502 and the mediation object 504 of field opposite so that clearly from a drawing. In order to 
guarantee exact positioning of the anterior part mounting plate 534 which carried out field 
opposite with the probe card 502, the pin to extend, two or more alignment descriptions (omitted 
from the drawing for clear-izing of illustration), for example, anterior part mounting plate, and the 
hole extended into a probe card 502 can be prepared. 

[0157] It is also within the limits of this invention to use on the mediation object (504) with which 
contact structure (514, 516, 524) with stability with suitable arbitration contains the tab (ribbon) 
of brazing and soldering, or the phosphor bronze ingredient and others which are soldered in the 
surface of action on a mediation object or a spacing transducer, respectively, and/or a spacing 
transducer (506). 

[0158] It is within the limits of this invention for reserve attachment to be also mutually possible 
by the spring clip which a mediation object (504) and a spacing converter (506) are indicated as 
an element 486 of drawing 29 of PCT/US 94/13373 of the coincidence connection by these 
people who mentioned above, and extend from a mediation object substrate. 

[0159] It is also within the limits of this invention to mount directly contact structure with two or 
more stability which excludes a mediation object (504), instead is equal to 514 in the contact pad 
(520) on the front face of the bottom of a spacing converter. However, probably, it will be 
difficult to attain a coplanarity between a probe card and a spacing converter. The main 
functions of a mediation object are bringing about the compliance which guarantees this 
coplanarity. 

[0160] Drawing 20 is the perspective view of the spacing converter substrate 518 suitable for 
the probe card assembly 500 of drawing 19. As shown there, the rectangular stereo with which 
the spacing converter substrate 518 has die length "L", width of face "W" f and thickness "T" is 
suitable. Then, in this drawing, up surface 518a of the spacing transducer substrate 518 is visible, 
and the interconnect element (it is equal to 524) of probe inspection is mounted. Like illustration, 
the contact pad 522 of plurality (hundreds grade) is arranged in up surface 518a of the spacing 
converter substrate 518 in the predetermined field. This predetermined field is shown by the 
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dotted line written by 570, and the contact pad 522 can be arranged by the suitable pattern of 
arbitration in that predetermined field 570 so that clearly. 

[0161] As mentioned above, the spacing converter substrate 518 is appropriately formed as a 
multilayered ceramic substrate, and has the intersection alternation of strata of a ceramic 
ingredient and the patternized electrical conducting material. 

[0162] By the way, manufacture of this multilayered ceramic substrate has common knowledge, 
for example, is used in the case of manufacture of a land grid array (LGA) semiconductor 
package. By routing appropriately the electrical conducting material patternized within this 
multilayer substrate, the pitch of the contact pad 522 of up surface 518a of a substrate 518 is a 
different (for example, more large) pitch, and it is [ arranging a contact pad (it being equal to 520, 
although it is not visible in this drawing) in the lower front face (it not being visible in this 
drawing) of a substrate 518, and the substrate 518 interior ] clear mutually to connect the 
contact pad 520 with the contact pad 522. It is greatly realizable to attain the pitch of about 10 
mils between the contact pad 520 and the contact pad 522 on this substrate. 
[0163] Drawing 20 shows the suitable description of the spacing converter substrate 518. As 
mentioned above, a substrate 518 is a rectangle stereo which has up surface 518a, a lower front 
face (it is hiding from the field of view in this drawing), and four flank edges 518b, 518c, 51 8d, 
and 51 8e. flank edge 518a~518e to which Notches 572b, 572c, 572d, and 572e correspond like 
illustration along with the intersection of the corresponding flank edges 518b, 518c, 51 8d, and 
51 8e and up surface 518a of a substrate 518 — along with whole length (the corner was 
removed), it is prepared mostly. Such notch 572b-572e makes manufacture of the spacing 
converter as multilayer ceramic structure in general easy, and is visible also to instantiation of 
drawing 19. I hear that a notch is not necessarily required and please understand here has it. 
Although it is clear, it is that without a notch (this is fundamentally shown by the process which 
manufactures the multilayer substrate of a ceramic), and a mounting plate (540 of drawing 19) 
needs to be clearly adapted for the "description" of these corners at four corners of a substrate 
518. 

[0164] Drawing 21 is equal to the spacing transducer 518 explained above, and shows one usable 
example of the spacing transducer 574 like the probe card assembly 500 of drawing 19. In this 
case, the fields 570a, 570b, 570c, and 570d of plurality (illustration many inside four) are 
specified, and two or more contact pads 522a, 522b, and 522c can be respectively arranged 
easily inside by that request pattern that is arbitration. The place meant in general, since field 
570a-570d spacing is equivalent to spacing of the die site on a semiconductor wafer, it is the 
point in which the probe inspection to coincidence is possible about the single "pass" of a probe 
card about two or more die sites. (This is useful especially although a probe is applied to the 
memory chip of a large number on one semiconductor wafer.) Although the contact pad 522a- 
522d pattern with which it corresponds in field 570a-570d of a substrate 574 does not become 
the same mutually typically, this is not necessarily the need absolutely. 

[0165] In order to apply a probe to the die site to which the plurality on a semiconductor wafer 
(for example, illustration four) adjoined the single spacing converter (pressure contact is made), 
it is proved [ instantiation / of drawing 21 ] clearly that it is possible to prepare a probe element. 
This is advantageous to reduction of the number required to apply a probe to all the die sites on 
a wafer of set downs (step). For example, when 4 sets of probe elements exist 100 die sites and 
on a spacing transducer on one wafer, the things which are need at a wafer are only 25 
positioning to a spacing transducer (noting that it is disregarded that the effectiveness in the 
edge (circumference) of a wafer declines a little for the purpose of this example). It is within the 
limits of this invention that it can optimize that the number of touchdown which needs not only 
the array of a probe site (for example, 570a-570d) but the orientation of each probe element (for 
example, it is alternate) to apply a probe to the whole wafer should be minimized. As a mutual 
probe element contacts the die site where the die sites of 2 next doors on a wafer differ, it is 
also within the limits of this invention for a probe element to be able to arrange on the front face 
of a spacing converter. Generally in the case of the premise of being desirable, it is clear that all 
probe elements have the same whole length, but the method of not receiving constraint that 
direct installation (mounting) also at what kind of point on the two-dimensional front face of a 
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spacing converter is possible for a probe element is superior to which technique which gives 
constraint to the anchoring location to the probe card of a probe element (for example, the 
above ring arrays). Thus, it is also within the limits of this invention that a probe is applied to the 
die site to which the plurality on one wafer does not adjoin. This invention is advantageous to 
especially the thing for which a probe is applied to the memory device by which it is not 
simplified on one wafer, and although a probe is applied to the die site which has the aspect ratio 
of arbitration, it is useful. 

[0166] Drawing 22 shows the instantiation-layout of the contact pad 520 in the lower front face 
of the spacing converter substrate 518, a pad 520 is arranged by the pattern which has the pitch 
of 100 mils, and each train of a pad is made alternate from the contiguity train of a pad, and each 
pad has the diameter of about 55 mils. 

[0167] Drawing 23 is the top view of either the instantiation up front face of the mediation object 
substrate 580 (it is equal to 512), or a lower front face, and shows the instantiation-layout of the 
electric conduction field (it is equal to drawing 19 at unHllustrating and drawing 15) where an 
interconnect element (514 516) is mounted. Drawing 24 is some sectional views of the same 
mediation object substrate 580. As shown in drawing 24, the through hole 582 where plurality 
was plated extends through a substrate 580 to surface 580b which counters from surface 580a 
of one of these. The substrate (plate) itself is formed from an idiomatic circuit board ingredient 
using an idiomatic technique for manufacturing the plated through hole. In the case of this 
example, the "base" substrate 584 is covered with the very thin (for example, 100 microinches) 
"blanket" layer 586 which is a copper layer in early stages. The photoresist layer 588 is given to 
both sides of a substrate, and it is patternized so that it may have opening which makes the 
plating riser of a through hole 582 possible. A through hole 582 is plated with about 1-mil thick 
copper layer, is crossed to this layer, and the thin (for example, at least 100 microinches) barrier 
layer 592 which is a layer of nickel deposits it, it is crossed to this layer, and the thin (for 
example, at least 50 microinches) layer 594 of elasticity (pure) gold deposits it. Next, the 
photoresist layer 588 is removed and the trace of the early very thin copper layer 586 is 
removed from the outside field of the plated through hole 582. As shown in drawing 23, the top 
view of each surface of action formed of the plated through hole 582 is a top view of a circular 
ring, and is equipped with one tab extended from there. This tab specifies the orientation of the 
electric conduction field (pad) of a through hole (to mounting of an interconnect element sake) 
exposed in the front face of a substrate 580. A pad is arranged in an alternate train with a pitch 
of 100 mils, and those orientation (determined by those tabs) is reversed in Chuo Line on the 
front face of a substrate. 

[0168] The following dimensions and an ingredient are typical to a predetermined application 
about the above-mentioned instantiation probe card assembly 500. 

[0169] a. The spacing transducer substrate 518 has at least three intersection alternation of 
strata which consists of die length (L) of 2.5 inches, width of face (W) of 2.5 inches, thickness (T) 
of 0.25 inches, and ceramics and the patternized conductors. 

[0170] b. It is the compound interconnect element of this invention, and the interconnect 
element 524 extended from the **** converter substrate 518 has a golden wire core with a 
diameter of 1.0 mils, and protective coat generation of this is carried out with 1.5-mil nickel, and 
it serves as a 4.0-mil diameter of the whole. The overall length of the interconnect element 524 
is 40 mils. 

[0171] c. The mediation object substrate 512 is formed from an idiomatic circuit board 
ingredient, and has a 1.850 inches side dimension and the thickness of 16 mils. 
[0172] d. It is the compound interconnect element of this invention, and the interconnect 
elements 514 and 516 extended from the mediation object substrate 512 have a golden wire core 
with a diameter of 1.0 mils, and protective coat generation of this is carried out with 1.5-mil 
nickel, and they serve as a 4.0-mil diameter of the whole. The overall length of the interconnect 
elements 514 and 516 is 60 mils. 

[0173] Although the interconnect elements 514 and 516 are shown in drawing 19 as a single 
interconnect element Each element of illustration was explained above in relation to drawing 15. 
It carries out easily as one interconnect structure of having two or more interconnect elements. 
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It is within the limits of this invention that making the pressure contact with sufficient 
dependability to the contact pad 520 of the contact terminal 510 to which a probe card 502 
corresponds, and the spacing converter 506 is guaranteed, and, generally it is suitable. 
[0174] A spacing converter (506, 518, 574) and a mediation object (504 580) can supply "please 
understand clearly" to an end user as a "kit" (or "subassembly"), in that case, I hear that an 
end user will supply a probe card and related mounting hardware (for example, 530, 532, 534, 536, 
538, 540, 544), and there is. 

[0175] Although it set to a drawing and the above explanation and this invention has been 
illustrated and explained to a detail, this invention should be regarded not as the limitation in 
**** but as instantiation. That is, I hear that all deformation and corrections that enter in having 
illustrated and explained only the suitable example and the meaning of this invention are not 
protected desirably, either, and please understand here has them, it should also suspect — it 
means that the modification those to whom there are not and other "modifications" of a large 
number about the above-mentioned "theme" belongs most near this invention, and who have the 
knowledge usual with the technique concerned hit on an idea of, which will come out and exist 
and which carries out and is indicated by this specification is within the limits of this invention. 
Some of these modifications are indicated by the parent example. 

[01 76] Alignment drawing 25 of a probe card assembly shows the technique 700 which carries 
out alignment of the probe card assembly of the probe card assembly 500 grade of drawing 1 9. 
For this purpose, some of elements of the probe card assembly 500 of drawing 19 have the same 
sign (5xx) in this drawing. Drawing 25 is the partial assembly drawing with which main 
components contacted mutually. 

[0177] The problem which this invention copes with head-on is the point that it is common for it 
to be difficult to carry out alignment of the contact tip of a probe card (or probe card insertion) 
to the semiconductor wafer which it is going to examine. The tolerance about the coplanarity of 
the tip of a probe and the front face of a wafer is maintained at the minimum, in each tip 524a (it 
sees by a diagram and is upper limit) of each probe (namely, contact structure 524 with stability), 
it is uniform, and it is essential to guarantee the pressure contact with sufficient dependability. 
As explained above, the device (for example, differential screws 536 and 538) for adjusting the 
smoothness of tip 524a of a probe is prepared in a probe card assembly by making it operate 
based on the spacing transducer 506. In this drawing, as the spacing converter substrate 506 is 
shown in above-mentioned drawing 18, between that up terminal and tower terminal, internal 
connection is made and it is shown. 

[01 78] the semiconductor wafer with which the adjustment of the end of the probe is measured, 
and end-of-the-probe 524a will be offered following a probe card assembly if required before 
using a probe card assembly and carrying out the trial about a semiconductor wafer (that is, 
pressed to the end of the probe) — ******** — it is adjusted so that things may be 
guaranteed. 

[0179] Generally, the wafer testing device with which a probe card assembly is mounted conveys 
a semiconductor wafer to a probe card assembly, and has a device (unHllustrating) for pressing a 
semiconductor wafer to end-ofHhe-probe 524a. For this purpose, a semiconductor wafer is held 
according to a chuck device (unHllustrating). For the purpose of this explanation, a testing 
device and a chuck device make it possible to move a wafer to the location and orientation 
which can be repeated [ that it is precise and ] one after another as an assumption. Here, the 
precise location of a wafer functions as "datum level." 

[0180] If field opposite is carried out with the orientation where a semiconductor wafer is 
expected according to this invention and it puts in another way, in order to carry out field 
opposite with datum level and to carry out alignment of the tip 524a, the flat electric conduction 
metal plate 702 is mounted in a testing device instead of a semiconductor wafer. The flat metal 
plate 702 functions as "substitution" wafer or a "virtual" wafer for the purpose of carrying out 
alignment of the tip 524a of a probe. 

[0181] Each probe 524 is related with one terminal in two or more terminals on a probe card 502 
(un-illustrating), and the electric conduction path between them is constituted by the wiring 
layer in one as which it was chosen of the probes 524, one to which it relates of the contact 
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structures 516 with stability selected, one to which it relates of the contact structures 514 with 
stability selected, and a probe card 502 (un-illustrating). A probe card terminal can be made into 
a surface terminal, the terminal of a socket, and other formats. A cable 704 connects between a 
probe card 502 and the computers (testing device) which have the display monitor 708. This 
invention is not limited to use of a computer apparatus, and use of a display monitor, either. 
[0182] In this example, bringing about 100 pressure contact as an assumption between 100 
ends-of-the-probe 524a arranged by the rectangle array of 10x10 and 100 terminals (for 
example, adhesion pad) of one wafer presupposes that it asks. However, this invention is not 
limited to the number of specification of the end of the probe, and the specific layout of an 
adhesion pad. 

[0183] The flat metal plate 702 is supported by the chuck (un-illustrating), and is pressed to 
end-of-the-probe 524a (advanced as a declared "A" arrow head shows), a ******** [ that this 
is performed comparatively gradually, consequently all end-of-the-probe 524a contacts all at 
once (it is unpromising) on a flat metal plate ] — or it can check whether some of end-of-the- 
probe 524a precedes with the remainder of end-of-the-probe 524a, and they are contacted with 
the flat metal plate 702. In illustration, as for 71 continuous tone circles in the field 710 on a 
monitor 708 (dot), 71 in end-of-the-probe 524a show that it is already in contact to the metal 
plate 702 flat before 29 pieces (it illustrates as a circle of a null) contact the metal plate 702 
with the flat remainder of end-of^the-probe 524a. based on this visual expression, although it is 
clear, the spacing converter 506 (or probably metal plate 702) inclines toward a left (seeing by a 
diagram) lower part (drawing — seeing — the outside from a page), and it can get down 
(inclining) and it can adjust the orientation of the spacing converter 506 easily by suitable 
adjustment of the differential screws 536 and 538. 

[0184] Adjustment required to attain the request target of all flat-surface coincidence contact 
of tip 524a with the flat metal plate 702 with which all of end-of-the-probe 524a contact the flat 
metal plate 702 substantially at coincidence, without changing the orientation of a probe card 
502 is easily calculated with either online or off-line. By making the calculated adjustment, tip 
524a of a probe 524 will contact substantially the adhesion pad on the semiconductor wafer 
which it is going to continue and examine at coincidence. 

[0185] Experimental good / "no" (contact/non-contact) form in which it explained in the former 
paragraph show the 1st "position" alignment which becomes easy with the probe card assembly 
of this invention. 2nd "position" alignment is easily carried out by what a probe element tip 
records the sequence (sequence) in contact with a metal plate for (in for example, computer 
memory). Generally the first tip in contact with a metal plate needs to express and lower the 
corner of "it is high" and a spacing transducer too much (for example, thing for which a 
differential screw is adjusted). Similarly, the tip of the last in contact with a metal plate needs to 
express and raise the corner of "it is low" and a spacing transducer too much (for example, thing 
for which a differential screw is adjusted). In order to opt for adjustment with the need which 
should be made based on the sequence at the tip in contact with a metal plate, it is within the 
limits of this invention that it is usable in the suitable algorithm of arbitration, as the smeared- 
away circle to the circle which measures the resistance between each end-ofHJie-probe 524a 
and the flat metal plate 702 (for example, touch-down is received) and by which it is not only 
smeared away on the display monitor — coming out — the numeric value and notation with 
which there is nothing and the measured resistance is expressed, and a dot color — or — in 
addition to this — ** — although it can carry out and can display, generally this thing is not 
suitable. 

[0186] If it puts in another way, in order [ which adjusts the orientation of the spacing 
transducer 506 ] to carry out flattening of the tip 524a of a probe 524, it is within the limits of 
this invention that it is usable in the suitable device of arbitration. The alternative example of 
use of the differential screw (536 538) explained above will be using servo mechanism, a piezo- 
electric driving gear or an actuator, magnetostriction equipments, those combination, or others 
that attains this flattening (to for example, coarse control and fine control sake). 
[01 87] Drawing 26 shows the automation technique 750 for adjusting the space orientation of a 
spacing converter (unHllustrating here). In this example, it is replaced to a differential screw (536 
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538), and the actuator style 552 (it writes by "ACT") answers a signal from a computer 706, and 
operates. By three starting devices 552, three pairs of differential screw elements can be 
replaced simply clearly. The same sign looked at by drawing 25 is given to the similar element of 
drawing 26, and some elements looked at by drawing 25 are excluded from the field of view of 
drawing 26 for clearHzing of illustration. 

[0188] It is also within the limits of this invention for it to be able to arrange besides the device 
(automation device especially shown in drawing 26) for carrying out flattening showing a spacing 
converter (506) to this specification at the typical example of a publication. For example, it is 
able for a suitable device to be able to arrange between the up (seeing by a diagram) front face 
of a probe card (502), and an anterior part mounting plate (534), or to incorporate in an anterior 
part mounting plate (534). The important description of using either of these devices does not 
need to change the orientation of a probe card (502), and is in the capacity that the include 
angle (orientation) of a spacing converter (506) can be changed. 

[0189] Drawing 9 -1 1 explained by preliminary manufacture of the tip structure for probe 
elements, processing of a probe element, and the connection above of the tip structure to a 
probe element is indicating the technique for manufacturing the compound interconnect element 
264 on tip structure (258) for mounting to the terminal of an electronic component which 
manufactures tip structure (258) and continues on a sacrifice substrate (254). To be sure, this 
technique is usable in relation to mounting the compound interconnect element which has tip 
structure [ finishing / manufacture ] in the up front face of a spacing converter (518). 
[0190] As contact structure with the stability in the crowning of a spacing converter, especially, 
drawing 27 shows the alternative technique 800 for manufacturing the compound interconnect 
element which has useful tip structure [ finishing / manufacture ], and explains this below. In this 
example, the silicon substrate (wafer) 802 which has an up (seeing by a diagram) front face is 
used as a sacrifice substrate. The layer 804 of titanium deposits on the up front face of a silicon 
substrate 802 (for example, sputtering), and has the thickness of about 250A (1 A=0.1nm=10-10 
m). The layer 806 of aluminum deposits on the crowning of the titanium layer 804 (for example, 
sputtering), and has the thickness of about 10.000A. The titanium layer 804 functions as a glue 
line being arbitrary and for aluminum layer 806. The copper layer 808 deposits on the crowning of 
the aluminum layer 806 (for example, sputtering), and has the thickness of about 5,000A. The 
layer 810 of a masking material (for example, photoresist) deposits on the crowning of a copper 
layer 808, and has the thickness of about 2 mils. The masking layer 810 is processed by the 
suitable method of arbitration, and has the hole 812 of plurality (illustration many inside three) 
extended to the copper layer 808 which is downward through the photoresist layer 810. For 
example, the diameter of each hole 812 can be made into 6 mils, and a hole 812 can be arranged 
in the pitch (between pin centerjarges) of 10 mils. The sacrifice substrate 802 is carried out in 
this way, and is prepared to manufacture of two or more multilayer contact tips in the following 
holes 812. 

[0191] By plating etc., the layer 814 of nickel deposits on a copper layer 808, and has the 
thickness of about 1.0 to 1.5 mils. It is also possible to deposit the film (un-illustrating) of noble 
metals called a rhodium on a copper layer before deposition of nickel as arbitration. Next, the 
golden layer 816 deposits on nickel 814 by plating etc. The multilayer structure of nickel and 
aluminum (rhodium as [ And ] arbitration) will function as tip structure [ finishing / manufacture ] 
(shown in 820 and drawing 28). 

[0192] Next, as shown in drawing 28, exfoliation removal of the photoresist 810 is carried out 
(using the suitable solvent of arbitration), and two or more manufactured tip structures laid in 
the crowning of a copper layer 808 remain. Next, a copper layer (808) wears a rapid etching 
process, and the aluminum layer 806 exposes it by it. Since aluminum is a non-wettability 
substantially, it is useful in a consecutive step to solder and a wax ingredient, so that clearly. 
[0193] here — reference should be made — patterning is carried out in the hole of addition of a 
photoresist, and it is desirable [ that "substitution" tip structure 822 is manufactured at the 
same process step as being used for manufacture of the tip structure 820 ] in the hole. Such 
substitution tip structures 822 functioning as equalizing the above-mentioned plating step by the 
method been well-known and understood, and crossing the front face which a steep slope (non- 
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homogeneity) tends to plate by that cause, and appearing is reduced. This structure (822) is 
known for the field of plating as "rubber (robbers)." 

[0194] Next, soldering or the brazing-and-soldering paste ("connection ingredient") 824 
accumulates on the up (seeing by a diagram) front face of the tip structure 820. (It is not 
necessary to deposit a paste on the upper part of the substitution tip structure 822) This is 
carried out by a stainless steel screen or the stencil by the suitable method of arbitration. The 
typical paste (connection ingredient) 824 contains the golden-tin alloy in which a 1-mil ball (ball) 
is shown (to flux base material). 

[0195] the contact structure in which the tip structure 820 has stability here — preparation of 
mounting (for example, brazing and soldering) to the edge (tip) of the compound interconnect 
element of this invention is completed suitably. However, it is desirable first, a compound 
interconnect element "is prepared" specially so that it may receive the tip structure 820. 
[0196] Drawing 29 expects that tip structure (820) is mounted in the edge of the compound 
interconnect element 832, and the technique 850 for preparing the spacing converter 830 (it 
being equal to 506) equipped with the compound interconnect element 832 of plurality 
(illustration many inside two) is shown. The compound interconnect element (probe element) 832 
is shown completely (not being a cross section). 

[0197] In this example, it is a multilayer (it is equal to drawing 6 ), and the compound 
interconnect element 832 has a golden (wire) core, protective coat generation is carried out in a 
copper layer (unHllustrating), protective coat generation is further carried out in the layer of 
nickel (nickel-cobalt alloy which has the nickehCo ratio of 90:10 suitably), and protective coat 
generation of it is further carried out in a copper layer (un-illustrating) at this. A nickel layer 
deposits only on a part with the large last thickness of the request (for example, 80%), and, as for 
few remaining parts (for example, 20%) of nickel thickness, depositing at the consecutive step 
explained below is desirable so that clearly. 

[0198] In this example, the columnar structure 834 of plurality (illustration many inside two) 
extended from that up (seeing by a diagram) front face will be formed in the spacing converter 
substrate 830, and these will function on it as polish "a stop" so that clearly. It is not required to 
not necessarily have a majority of these polish stops, and they~are easily formed from the same 
ingredient as a substrate (for example, ceramic). 

[0199] Subsequently the spacing converter substrate 830 "is cast" in suitable casting 
ingredients, such as heat fusibility, a solvent fusibility polymer, etc. which extend from the up 
front face of a spacing converter substrate and which function as supporting compound 
connection element 832. This is made by the grinding wheel 838 grade pressed caudad (seeing 
by a diagram) to the up front face of for example, a casting ingredient although the up (seeing by 
a diagram) front face of the upper—cast substrate subsequently receives polish. The above- 
mentioned polish stop 834 determines the last location of a grinding wheel shown with the 
declared "P" chain line, thus, the tip (it sees by a diagram and is upper limit) of the compound 
interconnect element 832 grinds — having — mutual — substantial — perfect — ******** — 
** 

[0200] In order that the tip of contact structure with stability making the semiconductor wafer 
which it is going to examine, and ******, and a tip may guarantee that flattening is carried out 
so that a wafer may be substantially contacted in coincidence as explained above, the device 
(for example, a differential screw or an automation device) which carries out orientation of the 
spacing transducer is prepared in the whole probe card assembly (500). Initiation in the tip as for 
which flattening is carried out to the clear thing by polish (or means of other arbitration) will 
contribute to attaining this important purpose. Furthermore, the constraint imposed on a 
mediation object component (534) in order to absorb the non-coplanarity in the tip of the probe 
element (832) extended from a spacing transducer component by guaranteeing the coplanarity at 
the tip of a probe element (832) although it is what (compliance) can soften (it decreases). 
[0201] After flattening at the tip of the probe element by polish is completed, the casting 
ingredient 836 is removed by the suitable solvent. (The polish stop 834 will be removed at this 
time.) A casting ingredient is the place of common knowledge as well as those solvents. It is 
within the limits of this invention that it is usable in order that casting ingredients which can 
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carry out melting removal simply, such as a wax, may also support a probe element (832) to 
polish. A spacing converter is carried out in this way, and it serves as a preparation completion 
so that it may receive above-mentioned tip structure (820). 

[0202] The ingredient which carries out protective coat generation is removed by the golden wire 
stem (core) of the compound interconnect element 832 in a tip, and the secondary effectiveness 
with the benefit of a polish activity is in the point that a golden core is made into an exposure. 
As long as it is a request to carry out the brazing and soldering of the tip structure (820) at the 
tip of a compound interconnect element, it is desirable for the golden ingredient which should be 
carried out brazing and soldering to be exposed. 

[0203] Although reference was already made, it is desirable by carrying out the plating step of 
one addition, namely, carrying out nickel plating of the compound interconnect element 832, and 
preparing a compound interconnect element in few parts (for example, 20%) of the remainder of 
the nickel total thickness of those requests "to prepare" the spacing converter for receiving tip 
structure further. 

[0204] The prepared substrate which is shown in drawing 28 is supported on the prepared 
spacing converter here. As shown in drawing 30, the tip structure 820 (only two tip structures 
are shown for cleaiHzing of illustration) Alignment is carried out to the tip of the compound 
interconnect element 832 using a standard flip chip technique (for example, division prism). An 
assembly In order to carry out a reflow of the connection ingredient 824, it passes through a 
brazing-and-soldering furnace, and tip structure 820 beforehand manufactured by it is 
connected with the edge of contact structure 832 (for example, brazing and soldering). 
[0205] It is within the limits of this invention for the contact structure which does not have 
stability in the tip structure manufactured beforehand using this technique, a compound 
interconnect element, and other connection (for example, brazing and soldering) to be possible. 
[0206] At the time of a reflow process, it is prevented by the exposed aluminum layer (806) 
which is a non-wettability that solder (namely, wax) flows between the tip structures 820, 
namely, being formed between the tip structures where a solder bridge adjoins is prevented. In 
addition to this humid prevention function of an aluminum layer, an aluminum layer functions also 
as a release layer again. Using a suitable etching agent, etching removal of the aluminum is 
carried out in preference (as opposed to other ingredients of an assembly), and a silicon 
substrate 802 falls with "sufficient" vigor simply, and as a result, as shown in drawing 31, it 
serves as a spacing converter equipped with the compound interconnect element (probe 
element) which has the tip structure where preliminary manufacture of each was carried out. (it 
mind that the connection ingredient 824 be reflow end as a "fillet" in the edge of the probe 
element 832 here) etching removal of the residual copper (808) be carry out, and in order to 
make the terminal of the electronic component with which the nickel (or the above-mentioned 
rhodium) of the tip structure 820 tend to apply a probe contact, it be leave behind by the 
exposure in the last step of a process. 

[0207] Generally it is not desirable to be able to manufacture first on the tip structure of the 
very thing, then for it to be able to mount in a spacing converter substrate by "pneuma" of the 
technique which explained the compound interconnect element (832nd grade) in relation to 
drawin g 9 -1 1 using the tip structure metallurgical method explained in relation to drawing 27, 
although it is within the limits of this invention. 

[0208] After excluding a brazing-and-soldering (soldering) paste, instead plating an eutectic 
ingredient (for example, golden-tin) on contact structure with stability, it is within the limits of 
this invention to mount a contact tip (820) in it. 

[0209] Although it set to a drawing and the above explanation and this invention has been 
illustrated and explained to a detail, this invention should be regarded not as the limitation in 
**** but as instantiation. That is, I hear that all deformation and corrections that enter in having 
illustrated and explained only the suitable example and the meaning of this invention are not 
protected desirably, either, and please understand here has them, it should also suspect — it 
means that the modification those to whom there are not and other "modifications" of a large 
number about the above-mentioned "theme" belongs most near this invention, and who have the 
knowledge usual with the technique concerned hit on an idea of, which will come out and exist 



http:/ /www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/07/07 



JP,2000-067953 f A [DETAILED DESCRIPTION] 



30/30 v 



and which carries out and is indicated by this specification is within the limits of this invention. 
Some of these modifications are indicated by the parent example. 

[0210] For example, it sets to either of the examples indicated or suggested in this specification. 
Exposure in the light in which a masking material (for example, photoresist) is given to a 
substrate, and passes a mask, An alternative technique can also be used when patterning is 
carried out by chemical removal (namely, idiomatic HOTORISO graph technique) of the part of a 
masking material etc. and to it The light beam (from an excimer laser) appropriately made parallel 
is turned to the part of the masking material (for example, blanket hardening photoresist) which it 
is going to remove. By it Hardening the part of a masking material directly (** which does not 
use a mask), and washing a non-hardened masking material chemically subsequently by carrying 
out ablation of these parts of a masking material or the light beam appropriately made parallel, is 
included. 

[0211] Although there are some compound interconnect elements of this invention, it is within 
the limits of this invention that it is one example of contact structure with suitable stability in 
which direct mounting for the terminal of the spacing converter component of a probe card 
assembly is possible. For example, it is within the limits of this invention that it is also possible 
to cover with solder or gold, to improve those soldering nature, and to support to the needle 
which consists of an ingredient which is called a tungsten, and which essentially has stability 
(comparatively high yield strength) by the desired pattern as arbitration, and to solder to it at the 
terminal of a spacing converter. 
[0212] 

[Effect of the Invention] Probe card assemblies (500) are a probe card (502) and a spacing 
converter (506), are directly mounted in the front face, and include the spacing converter (506) 
which has contact structure (probe element) (524) with the stability extended from the front 
face, a spacing converter (506), and the mediation object (504) arranged between probe cards 
(502). A spacing transducer (506) and a mediation object are "pile" **** so that the orientation 
of a spacing transducer (506), therefore the orientation at the tip of a probe element (524) can 
adjust without changing the orientation of a probe card. The suitable device (532, 536, 538, 546) 
for determining which about the orientation of a spacing converter (506) should be adjusted and 
should be adjusted is indicated. The technique of an indication is used for many size and sites on 
a semiconductor wafer (508), a probe is easily applied to them, and a probe element (524) can be 
arranged so that the probe reliance of the whole wafer (508) may be optimized. The compound 
interconnect element (200) which has the comparatively elastic core (206) in which protective 
coat generation was carried out by the comparatively hard shell (218 220) as contact structure 
with stability is indicated. 

[0213] The technique for carrying out probe inspection of the semiconductor device by the 
configuration like the above, while especially they are on a semiconductor wafer is offered. 
Moreover, the technique for applying a probe to a semiconductor device made possible is 
offered, without changing the location of a probe card for the orientation at the tip of a probe 
element. The improved spring element (contact structure with stability) which can be directly 
mounted in the terminal of an electronic component is offered. The interconnect element 
suitable for furthermore making pressure contact to an electronic component is offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention is further preceded with mounting of a semiconductor 
device about making temporary pressure connection between electronic components at a detail, 
and suitably, before each semiconductor device is simplified from a semiconductor wafer, it 
relates to the technique for carrying out the trial and aging procedure about a semiconductor 
device. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] This application is the United States patent (situation: pending in 
court) copending application 08th for which it applied on May 26, 1995 by the same applicant / 
No. 452,255 (henceforth). It is continuation application a part, it is called a "parent example" — 
this United States patent application The United States patent (situation: pending in court) 
copending application 08th / No. 340,144 for which it applied on November 15, 1994 by the same 
applicant, And the correspondence PCT patent application number PCT/US 94/13373 (it 
announces publicly as WO 95/14314 on May 26, 1995) for which it applied on November 16, 1994 
is continuation application a part, the United States patent (situation: pending-in-court/license) 
copending application 08th for which it applied on November 16, 1993 according [ they ] to the 
same application in both / No. 152,812 — it is continuation application a part. 
[0003] the United States patent (situation: pending in court) copending application 08th for which 
it applied on September 21, 1995 according [ this application ] to the same applicant again / No. 
526,246, and the United States patent (situation: pending in court) copending application 08th 
which applied on October 18, 1995 by the same applicant / No. 533,584 — it is also continuation 
application a part. 

[0004] Each semi-conductor (integrated circuit) component (die) is usually manufactured by 
making some same components on a semiconductor wafer using a known technique of phot 
lithography, deposition, and others. Before these processes simplify each die from a 
semiconductor wafer (cutting), they aim general at making two or more integrated circuit devices 
which function completely. However, it is not avoided in fact that the defect of a certain kind at 
the time of processing the physical defect of a certain kind in the wafer itself and a wafer of 
some of the dies is "good" (it functions completely), and some of the dies become the cause of 
being "wrong" (it not functioning). Generally it is desirable that it is discriminable before they are 
suitably simplified [ which is good among two or more dies on a wafer and ] from a wafer before 
those mounting. For this purpose, a wafer "a testing device" or "probe equipment" is used 
advantageously, and two or more discrete pressure connection is made to two or more discrete 
connection pads (adhesion pad) similarly on a die. Thus, it becomes possible to examine and 
operate a semi-conductor die, before simplifying a die from a wafer. The idiomatic component of 
a wafer testing device is a "probe card", two or more probe elements are connected to this, and 
the tip of a probe element brings about pressure connection to the adhesion pad with which a 
semi-conductor die corresponds. 

[0005] It is the kimono which a certain kind of difficulty has in a semi-conductor die at which 
technique which applies a probe. For example, the latest integrated circuit contains the adhesion 
pad of the thousands arranged by approaching mutually (5 mils of for example, centers to 
center). Furthermore, the layout of an adhesion pad does not need to be limited to the single 
train of the adhesion pad arranged near the circumference edge of a die (see U.S. Pat. No. 
5,453,583). 

[0006] In order to bring about the pressure connection with sufficient dependability between a 
probe element and a semi-conductor die, it is necessary to make an issue of some parameters, 
and although it is not limitation, alignment, the probe force, an overdrive, contact force, the 
balanced contact force, washing, contact resistance, and flattening are contained in these. 
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Although the general argument of these parameters can be found out to U.S. Pat. No. 4,837,622 
entitled "a high density probe card (HIGH DENSITY PROBE CARD)" and being incorporated on 
these specifications by considering this as reference, the high density epoxy ring probe card 
containing the unit type printed circuit board equipped with central opening which suited this 
patent so that the epoxy ring by which the probe element was preformed might be received is 
indicated. 

[0007] Generally, two or more tungsten needles extended as a cantilever from one front face of 
a probe card are contained in the probe card assembly of the conventional technique. A tungsten 
needle is mounted in a probe card by agency of the above epoxy rings etc. by the suitable 
method of arbitration. Generally, in any case, a needle is wired by agency of the separate and 
unique wire which connects a needle to the terminal of a probe card at the terminal of a probe 
card. 

[0008] A probe card is usually formed as a circular ring, and these are equipped with the probe 
element (needle) of hundreds (and the terminal of a probe card wires) extended from the inner 
circumference of a ring, a circuit module — and equal electric conduction trace (line) of die 
length is suitably related with each of a probe element. According to this ring configuration 
layout, when the adhesion pad of each semi-conductor die is especially arranged except two 
straight-line arrays which met two opposite edges of a semi-conductor die, it becomes difficult 
to apply a probe to two or more semi-conductor dies (a large number site) with which it is not 
simplified on the wafer, and, in a certain case, it becomes impossible. 

[0009] The probe film which has a central contact bump field can also be used for a wafer 
testing device as an alternative, and this is indicated by U.S. Pat. No. 5,422,574 entitled "the 
large-scale protrusion film for the semiconductor devices under the trial equipped with the 
number of super-** pins (LARGE SCALE PROTRUSION MEMBRANE FOR SEMICONDUCTOR 
DEVICES UNDER TEST WITH VERY HIGH PIN COUNTS)", and is incorporated on these 
specifications by considering this as reference. "A trial system consists of a probe card for 
usually maintaining exact mechanical contact for the trial controller for performing and 
controlling a series of test programs, the wafer distribution system for dealing with a wafer 
mechanically and positioning it as pretest preparation, and an examined component (DUT)" (the 
1st paragraph, 41 to 46 lines) is indicated by this patent. 

[0010] Although further bibliography is considered as reference and incorporated on these 
specifications, to these The technical condition in the trial of a semiconductor device is 
expressed. U.S. Pat. No. 5,442,282 "TESTING ANDEXERCISING INDIVIDUAL UNSINGULETED 
DIES ON A WAFER", said — the 5,382,898th a number ("HIGH DENSITY PROBE CARD FOR 
TESTING ELECTRICAL CIRCUITS") — said — the 5,378,982nd a number ("TEST PROBE FOR 
PANEL HAVING AN OVERLYING PROTECTIVE MEMBERADJACENT CONTACTS") — said — 
the 5,339,027th a number ("RIGID-FLEX CIRCUITS WITH RAISED FEATURES AS IC TEST 
PROBE") — said — the 5,180,977th a number ("MEMBRANE PROBE CONTACT BUMP 
COMPLIANCY SYSTEM") — said — the 4,757,256th a number ("HIGH DENSITY PROBE 
CARD") — said — the 4,161,692nd a number ("PROBE DEVICE FOR INTEGRATED CIRCUIT 
WAFERS") — and — said — the 3,990,689th A number ("ADJUSTABLE HOLDER ASSEMBLY 
FOR POSITIONING A VACUM CHUCK") is contained. 

[0011] Generally, the interconnect between electronic components can be classified into the 
category of two wide senses called permanent [ "relatively permanent" ] and "immediately 
dismountable" interconnect. 

[0012] There is a soldered joint as an example of "relatively permanent" connection. Once two 
components of each other are soldered, although these components are separated, it is 
necessary to use a solder removal process. Wire adhesion is other examples of "relatively 
permanent" connection. 

[0013] As an example of "immediately dismountable" connection, there is a pin with one strong 
electronic component, and it is received with the elastic socket element of other electronic 
components. A socket element does the contact force (pressure) of sufficient magnitude to 
guarantee electrical connection with reliance between them to a pin. 

[0014] The interconnect element aiming at making an electronic component and pressure 
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contact is called a "spring" or a "spring element" in this specification. Generally, bringing the 
pressure contact with sufficient (for for example, terminal on an electronic component) 
dependability to an electronic component is expected some minimum contact force, for example, 
guaranteeing making electrical connection with dependability sufficient for the terminal of the 
electronic component which is polluted with the film on a front face, and has corrosion or an 
oxidation product on a front face is expected about 15g (per contact — being few — 2g or less 

— and and 150g or more is included) contact (load) force. To increase either the yield strength 
of a spring ingredient or the dimension of a spring element is needed for the minimum contact 
force required for each spring. As a general proposal, it becomes still more difficult to process it 
(for example, piercing bending etc.), so that the yield strength of an ingredient becomes high. And 
it essentially becomes impossible to manufacture those cross sections still more greatly by 
possibility of saying that he wants to manufacture a spring still smaller. 

[0015] Especially a probe element is one classification of the spring element relevant to this 
invention. The probe element of the conventional technique is manufactured from a general 
comparatively hard tungsten (high yield strength). When it is a request to mount this 
comparatively hard ingredient in the terminal of an electronic component, processes 
comparatively "severe" (for example, elevated temperature), such as a brazing-and-soldering 
method, are needed. Generally this "severe" process is not desirable in relation to some 
electronic components comparatively "brittle", such as a semiconductor device, (it is 
unrealizable again in many cases). In contrast with it, it is an example of a process with 
wirebonding comparatively "easy", and this does not almost have doing damage to a brittle 
electronic component by the case than a brazing-and-soldering method. Soldering is other 
examples of a process comparatively "easy." However, solder and gold are both comparatively 
elasticity ingredients (low yield strength), and these do not fully function as a spring element. 
[0016] Other delicate problems relevant to an interconnect element including spring contact are 
often in the point which does not have the terminal of an electronic component ******** 
completely. In order to absorb such "tolerance" (total coplanarity), the interconnect element 
which lacks in a certain device both incorporated will be pressed violently, and will make the 
pressure contact to which the terminal of an electronic component cohered. 
[0017] Although incorporated on these specifications by considering the following United States 
patents as reference, these are mentioned to an electronic component considering making field 
opposite connection, especially pressure connection as a general problem. These United States 
patents U.S. Pat. No. 5,386,344 "FLEX CIRCUIT CARD ELASTOMERIC CABLE CONNECTOR 
ASSEMBLY", said — the 5,336,380th a number ("SPRINGBIASED TAPERED CONTACT 
ELEMENTS FOR ELECTRICAL CONNECTORS AND INTEGRATED CIRCUIT PACKAGES") — 
said — the 5,317,479th a number ("PLATED COMPLIANT LEAD") — said — the 5,086,337th a 
number ("CONNECTING STRUCTURE OF ELECTRONIC PART AND ELECTRONIC DEVICE 
USING THE STRUCTURE") — said — the 5,067,007th a number ("SEMICONDUCTOR DEVICE 
HAVING LEADS FOR MOUNTING TO A SURFACE OF A PRINTED CIRCUIT BOARD") — said - 

- the 4,989,069th a number ("SEMICONDUCTOR PACKAGE HAVING LEADS THAT BREAK- 
AWAYFROM SUPPORTS") — said — the 4,893,172nd a number ("CONNECTING 
STRUCTUREFOR ELECTRONIC PART AND METHOD OF MANUFACTURING THE SAME") — 
said — the 4,793,814th a number ("ELECTRICAL CIRCUIT BOARD INTERCONNECT") — said - 

- the 4,777,564th a number ("LEADFRAME FOR USE WITH SURFACE MOUNTED 
COMPONENTS") — said — the 4,764,848th a number ("SURFACE MOUNTED ARRAY STRAIN 
RELIEF DEVICE") — said — the 4,667,219th a number ("SEMICONDUCTOR CHIP 
INTERFACE") — said — the 4,642,889th a number ("COMPLIANT INTERCONNECTIONAND 
METHOD THEREFOR") — said — the 4,330,165th a number ("PRESS-CONTACT TYPE 
INTERCONNECTORS") — said — the 4,295,700th a number ("INTERCONNECTORS") — This 
4,067,104th number 0 [ "MEHOD ] OF FABRICATING AN ARRAY OF FLEXIBLE METALLIC 
INTERCONNECTS FORCOUPLING MICROELECTRONICS COMPONENTS", said — the 
3,795,037th a number ("ELECTRICAL CONNECTOR DEVICE") — said — the 3,616,532nd a 
number ("MULTILAYER PRINTED CIRCUITELECTRICAL INTERCONNECTION DEVICE") — and 

— said — the 3,509,270th It is a number ("INTERCONNECTION FOR PRINTED CIRCUITS AND 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Probe card assemblies (500) are a probe card (502) and a spacing 
converter (506), are directly mounted in the front face, and include the spacing converter (506) 
which has contact structure (probe element) (524) with the stability extended from the front 
face, a spacing converter (506), and the mediation object (504) arranged between probe cards 
(502). A spacing transducer (506) and a mediation object are "pile" **** so that the orientation 
of a spacing transducer (506), therefore the orientation at the tip of a probe element (524) can 
adjust without changing the orientation of a probe card. The suitable device (532, 536, 538, 546) 
for determining which about the orientation of a spacing converter (506) should be adjusted and 
should be adjusted is indicated. The technique of an indication is used for many size and sites on 
a semiconductor wafer (508), a probe is easily applied to them, and a probe element (524) can be 
arranged so that the probe reliance of the whole wafer (508) may be optimized. The compound 
interconnect element (200) which has the comparatively elastic core (206) in which protective 
coat generation was carried out by the comparatively hard shell (218 220) as contact structure 
with stability is indicated. 

[0213] The technique for carrying out probe inspection of the semiconductor device by the 
configuration like the above, while especially they are on a semiconductor wafer is offered. 
Moreover, the technique for applying a probe to a semiconductor device made possible is 
offered, without changing the location of a probe card for the orientation at the tip of a probe 
element. The improved spring element (contact structure with stability) which can be directly 
mounted in the terminal of an electronic component is offered. The interconnect element 
suitable for furthermore making pressure contact to an electronic component is offered. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Especially one purpose of this invention is offering 
the technique for carrying out probe inspection of the semiconductor device, while their are on a 
semiconductor wafer. 

[0019] Other purposes of this invention are offering the technique for applying a probe to a 
semiconductor device made possible, without changing the location of a probe card for the 
orientation at the tip of a probe element. 

[0020] Other purposes of this invention are offering the improved spring element (contact 
structure with stability) which can be directly mounted in the terminal of an electronic 
component. 

[0021] Other purposes of this invention are offering the interconnect element suitable for making 
pressure contact to an electronic component. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] According to this invention, for a probe card assembly The 
probe card which has an up front face, a lower front face, and two or more terminals that can be 
set on the up front face (electronic component), Contact structure with two or more 1 st stability 
extended from an up front face, a lower front face, and the terminal in the lower front face, And 
the mediation object which is extended from the terminal in the up front face and which has 
contact structure with two or more 2nd stability (electronic component), The spacing converter 
which is extended from an up front face, a lower front face, two or more contact pads (terminal) 
arranged in the lower front face, and the terminal in the up front face and which has contact 
structure (probe element) with the 3rd stability is contained. 

[0023] A mediation object makes it possible to be arranged between the up front face of a probe 
card, and the lower front face of a spacing transducer, and to adjust the orientation (surface 
smoothness) of a spacing transducer, without changing the orientation of a probe card. The 
technique for determining the device suitable for bringing about adjustment of the orientation of 
this spacing converter and the orientation where a spacing converter is exact is indicated by this 
specification. Thus, the tip (distal end) of a probe element is adjusted and it becomes possible to 
guarantee the pressure contact with sufficient dependability between the tip of a probe element, 
and the adhesion pad (terminal) with which the semiconductor device by which probe inspection 
is carried out corresponds. 

[0024] The contact structure which has two or more stability as an alternative is prepared in the 
lower front face of a spacing converter component (that is, manufactured on the terminal on the 
front face of lower of a spacing converter) in order to contact the terminal on the front face of 
up of a probe card directly (namely, there is no agency of a mediation object) instead of a 
mediation object component. 

[0025] Generally, with a spacing converter component, contact structure with two or more 
stability extended from the up front face becomes possible [ connecting with the spacing 
converter (namely, contact structure which has stability as an adhesion pad or an alternative) in 
the lower front face in a comparatively coarse pitch ] at the same time it contacts the terminal 
(namely, adhesion pad of a semiconductor device) of an electronic component in a comparatively 
detailed pitch (spacing). 

[0026] According to one mode of this invention, the spacing transducer and mediation object 
component of a probe card assembly are prepared as a "kit" which suited using it with a probe 
card. It is also possible to include the device for adjusting the orientation of a spacing converter 
in a kit as arbitration. 

[0027] According to one mode of this invention, the contact structure (probe element) with the 
stability extended from the up front face of a spacing transducer component is a "compound 
interconnect element" (specified below). In an alternative of contact structure with the stability 
extended from the lower front face of a spacing converter, these can be similarly made into a 
"compound interconnect element." 

[0028] According to one mode of this invention, the contact structure with stability extended 
from the up front face and lower front face of a mediation object component is a "compound 
interconnect element" (specified below). 
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[0029] According to one mode of this invention, a probe element (contact structure with stability 
extended from the up front face of a spacing transducer component) is suitably formed as a 
"compound interconnect element" manufactured directly on the terminal of the spacing 
transducer component of a probe card assembly. In order that a "compound" (multilayer) 
interconnect element may mount an expanding element ("core") in an electronic component, it 
may fabricate so that it may have a spring configuration, it may strengthen the physical (for 
example, spring) property of the compound interconnect element as a result and/or may 
conclude the compound interconnect element as a result certainly in an electronic component, it 
is manufactured by performing protective coat generation to a core. The contact structure with 
the stability of a mediation object component can also be formed as a compound interconnect 
element again. 

[0030] Use of the vocabulary "compound" should not be confuse with any use of the vocabulary 
"compound" in other fields of an attempt which be perform to ingredients, such as other fiber 
which be in agreement with terminological (for example, form from two or more elements) 
'generic' semantics, for example, be support by the base material of glass, carbon or resin, and 
others, through the explanation indicated on these specifications. 

[0031] The vocabulary the "spring configuration" used on these specifications says the 
configuration of the de facto arbitration of an expanding element of showing elastic (restoration) 
movement of the edge (tip) of an expanding element, to the force applied at a tip. A straight 
expanding element is also substantially contained in this in addition to the expanding element 
fabricated so that it might have one or more bends. 

[0032] The "surface of action", the "terminal" and the "pad" which are used on these 
specifications, and the similar vocabulary say the electric conduction field of the arbitration on 
the electronic component of arbitration with which an interconnect element makes mounting or 
contact. 

[0033] As an alternative, a core is cast, before mounting in an electronic component. 
[0034] or [ that a core is mounted as an alternative in some sacrifice substrates which are not 
electronic components ] — or they are some sacrifice substrates. A sacrifice substrate is 
removed in after shaping and protective coat generation before, or one of the back. According to 
one mode of this invention, the tip which has various kinds of structural descriptions can be 
arranged in the contact edge of an interconnect element. (Please refer to drawing 1 1 A-1 1 F of 
the parent example mentioned above.) In the case of one example of this invention, a core is 
"elasticity" ingredient which has comparatively low yield strength, and protective coat 
generation is carried out with the "hard" ingredient which has comparatively high yield strength. 
For example, elasticity ingredients, such as a golden wire, are attached in the adhesion pad of a 
semiconductor device (for example, wirebonding), and protective coat generation is carried out 
with hard material, such as nickel and its alloy, (for example, electrochemistry plating). 
[0035] The protective coat extended to some of overall lengths of the field opposite protective 
coat of a core, a single and a multilayer protective coat, the "coarse" protective coat (also refer 
to drawing 5 C and 5D of a parent example) that has a detailed lobe, and a core, or core length is 
indicated. In the case of the latter, the tip of a core is appropriately exposed, in order to make an 
electronic component contact (please also refer to drawing 5 B of a parent example). 
[0036] Generally, the vocabulary "plating" is used for a core as an example of much techniques 
for generating a protective coat through the explanation indicated on these specifications. The 
various processes accompanied by deposition of the ingredient from a water solution although 
limitation is not within the limits of this invention, By the suitable technique of electrolytic 
plating, electroless deposition, a chemical-vapor-deposition method (CVD), physical vapor 
growth (PVD), the process that lets the induction disintegration of a liquid or the quality of the 
solid-state antecedent pass, and produces and cheats out of deposition of an ingredient, and the 
arbitration containing others Generally all these techniques for being able to carry out protective 
coat generation and depositing an ingredient on a core are the places of common knowledge. 
[0037] Generally, in order to carry out protective coat generation with metallicity ingredients, 
such as nickel, an electrochemical process is suitable and especially electroless deposition is 
desirable. 
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[0038] In the case of other examples of this invention, a core is the expanding element of the 
"hard" ingredient which was essentially suitable for functioning as a spring element, and is 
mounted in the terminal of an electronic component in an end. Protective coat generation of the 
adjoining field is carried out at least with the ingredient of a core and a terminal which 
strengthens the conclusion to the terminal of a core. Thus, in advance of protective coat 
generation, a core does not necessarily need to be enough mounted in a terminal, uses the 
process which hardly does damage to an electronic component potentially, and the "temporary 
stop" of the core is carried out to a proper place to consecutive protective coat generation. 
Soldering of the edge of the hard core to the elasticity part of a terminal, attachment, and thrust 
**** are contained in a process [ these / "it is easy" ]. 

[0039] Suitably, a core takes the gestalt of a wire. As an alternative, a core is a flat tab 
(conductive metal ribbon). 

[0040] A typical ingredient is indicated by both a core and the protective coat. 
[0041] Henceforth, the technique accompanied by mainly starting with the comparatively elastic 
core (low yield strength) which is a general very small dimension (for example, 3.0 mils or less) is 
explained. Elasticity ingredients, such as gold which adheres to a semiconductor device easily, do 
not have stability sufficient generally to function as a spring. (This elastic metallicity ingredient 
shows the Lord instead of elastic deformation plasticity deformation.) Other elasticity ingredients 
which adhere to a semiconductor device easily and have suitable stability are non-conductive in 
many cases, and, in the case of most spring materials, this is so. In any case, structural 
[ desired ] and the desired protective coat to which electrical characteristics are given over a 
core can give the compound interconnect element as a result. The compound interconnect 
element as a result can be manufactured very small, and can also present still more suitable 
contact force. Furthermore, the compound interconnect element which plurality requires can be 
arranged in a detailed pitch (for example, 10 mils), though they have quite bigger die length (for 
example, 100 mils) than the distance (the distance between adjoining interconnect elements is 
called a "pitch") over an adjoining compound interconnect element. 

[0042] A compound interconnect element can sometimes be manufactured within the limits of 
this invention on a micro scale like the "micro spring" for a connector and sockets which has 
the cross-section dimension of extent for example, below 25 microns (micrometer). This 
capacity that the good interconnect of dependability which has the dimension measured not by 
the mill but by the micron can be manufactured copes with a developing demand which is called 
an existing interconnect technique and a future area array technique head-on. 
[0043] The compound interconnect element of this invention presents outstanding electrical 
characteristics, and conductivity, soldering possibility, and low contact resistance are contained 
in this, the deviation of the interconnect element which answered the contact force applied in 
many cases — as a result — " — it is useful to guaranteeing that wipe, become" contact and 
this makes good contact of dependability. 

[0044] The interconnect element of this invention and the connection made have the advantage 
of an addition of this invention in a dismountable point easily. Although soldering which brings 
interconnect to the terminal of an electronic component is arbitrary, generally it is not desirable 
in a system level. 

[0045] According to one mode of this invention, the approach for manufacturing the interconnect 
element which has the impedance controlled is indicated. Generally, in such techniques, an 
electric conduction core or the whole compound interconnect element is covered with dielectric 
materials (insulating layer) (for example, in electrophoresis), and carrying out protective coat 
generation follows on dielectric materials in the external layer of an electrical conducting 
material at them. By grounding an external electrical conducting material layer, the interconnect 
element as a result can be covered effectively and the impedance becomes controllable easily. 
(Please also refer to drawing 10 K of a parent example.) one voice of this invention — if it 
depends like, an interconnect element can be beforehand manufactured for the installation after 
an electronic component. Various kinds of techniques for attaining this purpose are indicated by 
this specification. Although not specifically protected with this document, it is thought that it is 
[ in / an elastomer ] also comparatively clear as mounting to the substrate of two or more 
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interconnect elements of each or an alternative to manufacture the machine which treats the 
suspension of two or more interconnect elements of each on a support substrate. 
[0046] I hear that the compound interconnect element of this invention differs from the 
interconnect element of the conventional technique which strengthened the electric conduction 
property, or was covered in order to strengthen the corrosion resistance dramatically, and please 
understand clearly has it. 

[0047] It means specifically that the protective coat of this invention strengthens substantially 
conclusion of the interconnect element to the terminal of an electronic component, and/or gives 
a desired restoration property to the compound interconnect element as a result. Stress 
(contact force) is turned [ absorbing stress and ] to the part of the interconnect element meant 
specifically. 

[0048] Moreover, I hear that this invention essentially for manufacturing spring structure offers a 
new technique, and please recognize has it. Generally, the structure of the spring as a result of 
operation is bending and not the product of shaping but the product of plating. A door is opened 
by this to use of various kinds of "easy" processes for attaching in an electronic component the 
extensive ingredient which establishes a spring configuration, and the "scaffold" of a core. A 
protective coat functions as "supramolecular structure" covering the "scaffold" of a core, and 
the both mean having those zeros in the field of civil engineering. 

[0049] A probe element does not need the ingredient of additions, such as brazing and soldering 
or soldering, but the unique advantage of this invention is in the point which can carry out direct 
manufacture on the terminal of the substrate component of the spacing converter of a probe 
card assembly. 

[0050] one voice of this invention — any of the contact structure which has stability if it 
depends like — although — it is formed as at least two compound interconnect elements. 
[0051] Other purposes of this invention, the description, and the advantage will become clear in 
view of the following detailed descriptions. 
[0052] 

[Embodiment of the Invention] Reference is made by the detail to the suitable example of this 
invention, and the example is shown in the accompanying drawing. Although this invention is 
explained in relation to these suitable examples, not meaning limiting the pneuma of this 
invention and the range to the example of these specification should understand. 
[0053] This patent application aims at a probe card assembly, its component, and the method of 
using them. Although it becomes clear from the following detailed explanation, in order to bring 
about pressure connection to the terminal of an electronic component, it is essential to use 
contact structure with stability. Contact structure with stability is suitably carried out as a 
"compound interconnect element", it applies on May 26, 1995 and this is indicated by the United 
States patent application 08th / indication of No. 452,255 ("parent example") which is 
incorporated on these specifications as reference and which was mentioned above. This patent 
application summarizes some of techniques indicated by parent application in the publication of 
drawing 15 and drawing 6 -1 4. 

[0054] When the mechanical property of the compound interconnect element as (1) result is 
established and (2) interconnect elements are mounted in one terminal of an electronic 
component, in order that the important mode of this invention may conclude an interconnect 
element certainly for the terminal A "compound" interconnect element begins with a core 
(mounted in the terminal of an electronic component), and is in the point which can be formed by 
subsequently generating a protective coat to a core with a suitable ingredient. Thus, it is 
fabricated easily to the configuration in which elastic deformation is possible, and an 
interconnect element (spring element) with stability can be manufactured by starting with the 
core of the elasticity ingredient easily attached even in the brittlest part of an electronic 
component. If a spring element is formed from hard material and an example is easily taken in the 
conventional technique which is not [ that it is not clear and ] intuitive possible 
[ demonstration ], the elasticity ingredient can form the fundus of a spring element. A this 
"compound" interconnect element is contact structure which generally has the stability of a 
suitable gestalt although used for the example of this invention. 
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[0055] Generally drawin g 1 t and 2, 3 and 4 show various kinds of configurations for compound 
interconnect elements where this invention was followed. 

[0056] Henceforth, the compound interconnect element which presents stability is mainly 
explained. However, I hear that a compound interconnect element without stability also goes 
within the limits of this invention, and please understand has it. 

[0057] Furthermore, henceforth, the compound interconnect element by which protective coat 
generation is carried out with a hard (elasticity) ingredient and which has an elasticity (it is 
fabricated easily and is easy to fix according to user-friendly process to electronic component) 
core is mainly explained. However, a core can sometimes be used as hard material within the 
limits of this invention, and a protective coat mainly functions on an electronic component as 
concluding an interconnect element certainly. 

[0058] In drawing 1 , the core 112 of "elasticity" ingredient (for example, ingredient which has 
yield strength fewer than 40,000psi), and the shell (protective coat) 1 14 of a "hard" ingredient 
(for example, ingredient which has bigger yield strength than 80,000psi) are contained in the 
electric interconnect element 110. A core 112 is an expanding element fabricated as a in general 
straight cantilever (configuration), and can be used as the wire which has the diameter of 0.0005 
to 0.0030 inches (0.001 inches = 1 mil ** 25 microns (micrometer)). Shell 114 is crossed to the 
already fabricated core 1 12, and is given according to the suitable process of arbitration, such as 
a suitable plating process (for example, electrochemistry plating). 

[0059] Drawing 1 shows the straight cantilever by which orientation was carried out at a certain 
include angle to the spring configuration considered to be the probably easiest configuration to 
the interconnect element of this invention, i.e., the force applied in the tip 110b, "F." when this 
force is applied with the terminal of the electronic component in which the interconnect element 
is carrying out pressure contact, according to the deviation (seeing by a diagram) to the lower 
part at a tip, clearly, as a result, a tip crosses a terminal and moves — namely, — " — it wipes 
and becomes" movement. This thing [ that wipe and good contact of dependability is made 
between an interconnect element and the contact terminal of an electronic component by 
contact ] is guaranteed. 

[0060] It is the favor of the "hard nature", and shell 1 14 gives desired stability to the 
interconnect element 1 10 whole by controlling the thickness (0.00025 to 0.00500 inches). Thus, 
interconnect with the stability between electronic components (un-illustrating) can be brought 
about between two edges 1 10a and 1 10b of the interconnect element 110. (In drawing 1 , 
reference number 110a shows the end of the interconnect element 110, and the actual edge 
which countered edge 1 10B is not shown.) In case the terminal of an electronic component is 
contacted, the interconnect element 1 10 will receive contact force (pressure) as shown by the 
arrow head written by "F." 

[0061] Although an interconnect element (for example, 1 10) will answer the contact force applied 
and it will deviate, this deviation (stability) is partially determined by the thickness of a 
protective coat ingredient with the whole interconnect element configuration partially [ yield 
strength / of a protective coat (as opposed to yield strength of core) ingredient / superior (it is 
big) ]. 

[0062] Vocabulary called the "cantilever type" and the "cantilever" which are used on these 
specifications is mounted in an end (immobilization), and expanding structure (for example, core 
112 with a protective coat) usually answers the force of acting on a longitudinal direction in 
general to the longitudinal direction shaft of an expanding element, and moves the other end 
freely. By use of these vocabulary, the restrictive semantics with specific or others which means 
transfer or a hint does not have anything. 

[0063] In drawing 2 , the elasticity core 122 (it is equal to 112) and the hard shell 124 (it is equal 
to 114) are similarly contained in the electric interconnect element 120. In the case of this 
example, a core 122 is fabricated so that it may have two bends, therefore it is considered that 
it is the shape of serpentine. Like the example of drawing 1 , interconnect with the stability 
between electronic components (unHllustrating) can be brought about between two edges 120a 
and 120b of the interconnect element 120. (In drawin g 2 , reference number 120a shows the end 
section of the interconnect element 120, and the actual edge which countered edge 120b is not 
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shown.) In case the terminal of an electronic component is contacted, the interconnect element 
120 will receive contact force (pressure) as shown by the arrow head written by "F." 
[0064] In drawin g 3 , the elasticity core 132 (it is equal to 112) and the hard shell 134 (it is equal 
to 114) are similarly contained in the electric interconnect element 130. In the case of this 
example, a core 132 is fabricated so that it may have one bend, and it can be considered that it 
is a U character configuration. Like the example of drawin g 1 , interconnect with the stability 
between electronic components (un-illustrating) can be brought about between two edges 130a 
and 130b of the interconnect element 130. (In drawin g 3 , reference number 130a shows the end 
section of the interconnect element 130, and the actual edge which countered edge 130b is not 
shown.) In case the terminal of an electronic component is contacted, the interconnect element 
130 can receive contact force (pressure) as shown by the arrow head written by "F." As an 
alternative, the interconnect element 1 30 can be used, and as shown by the arrow head written 
by "F f ", it can also contact except the edge 130b. 

[0065] Drawing 4 shows other examples of the warehouse connection element 140 with stability 
which has the elasticity core 142 and the hard shell 144. In the case of this example, the 
interconnect element 140 is essentially an easy cantilever type (it is equal to drawing 1 ), and 
curved tip 140b receives the contact force "F" which acts on a longitudinal direction to that 
longitudinal direction shaft. 

[0066] Drawing 5 shows other examples of the interconnect element 150 with stability which has 
the elasticity core 152 and the hard shell 154. In the case of this example, the interconnect 
element 150 is a C typeface "-like" in general, and as it has the tip which curved slightly suitably 
and is shown by the arrow head written by "F", it is suitable for making pressure contact. 
[0067] I hear that understand can form an elasticity core in the configuration which answers the 
force applied at the tip at the configuration in which the elastic deformation of arbitration is 
possible, and the existing stable interconnect element, and is made to deflect elastically easily if 
it puts in another way, and it has it. For example, a core can also be formed in an idiomatic coil 
configuration. However, a coil configuration originates in the bad influence of the overall length of 
an interconnect element, the inductance (in addition to this) relevant to it, and the inductance to 
the circuit which operates by the RF (rate) and is not desirable. 

[0068] The ingredient of at least one layer of shell or multilayer shell (it explains below) has yield 
strength sharply higher than the ingredient of a core. Therefore, in case shell establishes the 
mechanical property (for example, elasticity) of the interconnect structure as a result, it makes 
the shadow of a core thin. At least 2:1 is suitable for the ratio of the yield strength of a shell pair 
core, and can also make it high to about 10:1 also including at least 3:1 and at least 5:1. 
Moreover, even if shell or multilayer shell has little clear one, the external layer should be made 
conductivity and its shell is remarkable in a wrap case in the edge of a core. (However, the 
example in which the edge of a core is exposed to a parent example is indicated, and a core 
must be conductivity in that case.) Only the thing done for protective coat generation with hard 
material from a scientific viewpoint at the spring operation (spring configuration) part of the 
compound interconnect element as a result is the need. Generally it is not essential to both two 
edges of this viewpoint to a core to carry out protective coat generation. However, as a practical 
question, it is desirable to the whole core to carry out protective coat generation. The advantage 
produced in an electronic component at the end of a conclusion (cling) **** core in the specific 
reason for carrying out protective coat generation and it is further discussed in a detail below. 
[0069] Although it is not limitation, gold, aluminum, copper, and those alloys are contained in the 
ingredient suitable for a core (112, 122, 132, 142). Although these ingredients are usually alloyed 
with a small amount of ingredients of other in order to acquire a desired physical property, they 
are beryllium, cadmium, silicon, magnesium, and others. It is also possible to use the metal or 
alloys of an element of silver, palladium, platinum, and the platinum group, such as a metal. Lead, 
tin, an indium, a bismuth, cadmium, antimony, and the solder that consists of those alloys are 
usable. 

[0070] Generally field opposite installation (it discusses in a detail further below) of the end of 
the core (wire) to the terminal of an electronic component is the wire of the ingredient (for 
example, gold) of the arbitration which is easy to carry out bonding (for bonding to be brought 
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about using temperature, a pressure, and/or ultrasonic energy), and this is suitable for carrying 
out this invention. It is also within the limits of this invention that the ingredient containing a 
nonmetal material of the arbitration which is easy to carry out protective coat generation (for 
example, plating) can use it for a core. Into the ingredient suitable for shell (1 14, 124, 134, 144) 
Although it is not limitation, nickel and its alloy, (It discusses below about each layer of multilayer 
shell like) Copper, cobalt, iron and those alloys, and gold (especially hard gold) and silver that 
present the current conveyance capacity for both to have stood high, and a good contact 
resistance property, The element of the platinum group, noble metals, half-noble metals and 
those alloys especially the elements of the platinum group and those alloys, a tungsten, and 
molybdenum are contained. When solder-like finishing is a request, tin, lead, a bismuth, indiums, 
and those alloys can also be used. 

[0071] The technique chosen in order to give these covering material over various kinds of core 
materials indicated above changes according to the thing of a non-theory, and an application. 
Generally electrolytic plating and electroless deposition are suitable techniques. However, 
generally plating over a golden core is not intuitive. When plating the shell of nickel over a golden 
core (electroless deposition is carried out especially), in order to make plating initiation easy 
according to one mode of this invention, it is desirable to give the initiation layer of thin copper 
over a golden wire stem first. 

[0072] An instantiation interconnect element as shown in drawing 1 5 has the core diameter of 
about 0.001 inches, and 0.001 inches shell thickness, therefore an interconnect element has 
about 0.003 inches diameter of the whole (namely, twice as many core diameter **** [ as this ] 
shell thickness). Generally, this thickness of shell becomes about 0.2 to 5.0 (from 1/5 to 5) twice 
the thickness (for example, diameter) of a core. 

[0073] Some instantiation-parameters about a compound interconnect element are as follows. 
[0074] (a) The wire core of the gold which has the diameter of 1.5 mils is fabricated so that it 
may have the abbreviation C character-like curve (it is equal to drawing 5 ) of the overall length 
of 40 mils, and a 9-mil radius, it is plated with 0.75-mil nickel (diameter =of the 
wholel. 5+2x0.75=3 mil), and receives the 50-microinch golden last protective coat as ** and 
arbitration. The compound interconnect element as a result presents the spring constant (k) of 
about 3 - 5g/mil. At the time of use, a 3 to 5-mil deviation serves as 9 - 25g contact force as a 
result. This example is useful in relation to the spring element for insertion objects. 
[0075] (b) The wire core of the gold which has the diameter of 1.0 mils is fabricated so that it 
may have the overall length of 35 mils, it is plated with 1.25-mil nickel (diameter =of the 
wholel. 0+2x1. 25=3. 5 mil), and receives the 50-microinch golden last protective coat as ** and 
arbitration. The compound interconnect element as a result presents the spring constant (k) of 
about 3g/mil, and is useful in relation to the spring element for probes. <BR> [0076] (c) The wire 
core of the gold which has the diameter of 1.5 mils is fabricated so that it may have the letter 
curve with an overall length [ of 20 mils ], and a radius of about 5 mils of the abbreviation for S 
characters, and it is plated with 0.75-mil nickel or copper (diameter =of the wholel. 5+2x0.75=3 
mil). The compound interconnect element as a result is useful in relation to the spring element 
for showing the spring constant (k) of about 2 - 3g/mil, and mounting on a semiconductor 
device. 

[0077] Below, as further shown in a detail, a core does not need to have a round cross section, 
and it can also consider as the flat tab (it has a rectangle cross section) rather extended from a 
sheet. The vocabulary the "tab" which uses "understand" on these specifications is not mixing 
up with "TAB" (tape automation bonding). 

[0078] Multilayer shell drawing 6 shows one example 200 of the interconnect element 210 
mounted in the electronic component 212 with which a terminal 214 is formed. In the case of 
this example, in an end, bonding is carried out to a terminal 214 (attached), the elasticity (for 
example, gold) wire core 216 is constituted so that it may extend from a terminal and may have a 
spring configuration (it is equal to the configuration shown in drawin g 2 ), and it is cut so that it 
may have ** and free-end 216b. Thus, the bonding of a wire, shaping, and cutting are attained 
using wirebonding equipment. The adhesives in edge 216a of a core cover only the comparatively 
small part on the front face of exposure of a terminal 214. 
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[0079] Shell (protective coat) is arranged over the wire core 216, and in the case of this 
example, it is shown as multilayering, and has a inner layer 218 and an outer layer 220, and the 
layer of those both is appropriately given according to a plating process. One or more layers of 
multilayer shell are formed from hard material (nickel, its alloy, etc.), and desired stability is given 
to the interconnect element 210. for example, an outer layer 220 can be used as hard material, 
and in case a inner layer plates hard material 220 on core materials 216, it can use it as the 
ingredient which functions as a barrier layer and a binder layer or — as a buffer or a barrier 
layer. As an alternative, a inner layer 218 can be used as hard material, and it can also consider 
as the ingredient which presents the outstanding electrical characteristics which include 
conductivity and soldering possibility for an outer layer 220 (elastic gold etc.). When contact of 
solder or brazing-and-soldering form is a request, the outer layer of an interconnect element 
can be made into the charge of a lead-tin solder or golden-tin wax tie, respectively. 
[0080] Conclusion drawin g 6 to a terminal shows in the gross that it can conclude for the 
terminal on an electronic component certainly [ the other important descriptions of this 
invention, i.e., an interconnect element with stability, ]. Attachment edge 210a of an interconnect 
element receives large mechanical stress as a result of the compressive force (arrow head "F") 
applied to free-end 210b of an interconnect element. 

[0081] For a protective coat (218 220), the whole exposure front face of the remainder (namely, 
except adhesives 216a) of the terminal 214 which adjoins a core (have no interruption) 216 not 
only the core 216 but in succession [ as shown in drawing 6 ] is also a wrap. The interconnect 
element 210 is concluded with dependability certainly and sufficient for a terminal by this, and a 
protective coat ingredient contributes substantially (for example, more greatly than 50%) to 
conclusion of the interconnect element as a result of a terminal by it. Generally, the thing which 
is the need is only that a protective coat ingredient covers some terminals [ at least ] which 
adjoin a core. However, as for a protective coat ingredient, generally, it is desirable to cover the 
whole remaining front face of a terminal. Suitably, each class of shell is metallicity. 
[0082] As a general proposal, the comparatively small field where a core is attached in a terminal 
(adhesion) is seldom suitable for absorbing the stress produced from the contact force ("F") 
imposed on the compound interconnect element as a result. Shell is concluded certainly [ the 
whole interconnect structure ] for a terminal by wrap favor in the whole (except for the 
comparatively small field in which core edge 216a to a terminal is attached) exposure front face 
of a terminal. The bond strength of a protective coat and the capacity to react to contact force 
are farther [ than that of the core edge (216a) itself] high. 

[0083] Although it is not limitation, interconnect and an insertion substrate, the suitable 
semiconductor wafer made from a semiconductor material and suitable die of arbitration, such as 
silicon (Si) or gallium arsenide (GaAs), a generation interconnect socket, a trial socket, a 
sacrifice member, an element and a substrate that are indicated by the parent example, a 
ceramic, a plastic package and the semiconductor package containing a chip carrier, and a 
connector are contained in the vocabulary the "electronic component" (for example, 212) used 
on these specifications. 

[0084] The interconnect element of this invention is suitable for using as the following especially 
enough. That is, they are the interconnect element which does not need to have - 
semiconductor package and is directly mounted in a silicon die, the interconnect element 
extended as a probe from a substrate (it explains to a detail further below) in order to examine - 
electronic component, and the interconnect element of - insertion object (it discusses in a detail 
further below). 

[0085] The interconnect element of this invention does not look at a kind in that the benefit of 
the mechanical property (for example, high yield strength) of hard material is received, without 
restricting it with the usually poor bonding property of accompanying of hard material. This 
becomes greatly possible according to the fact that shell (protective coat) functions as 
"supramolecular structure" over the "scaffold" of a core as stated to the parent example in 
detail. Here, these two vocabulary is borrowed from the environment of civil engineering. 
Generally it differs very much from the impossible platingHzed interconnect element of the 
conventional technique that plating is used as protection (for example, corrosion-proof) covering, 
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and this gives a desired mechanical property to interconnect structure, moreover, nonmetallic 
corrosion-proof covering of arbitration of the benzotriazol (BTA) given to the interconnect 
section with this electric — a certain kind — it is remarkably contrastive. 
[0086] In many advantages of this invention, since two or more independence interconnect 
structures are easily formed on a substrate to the common height on a substrate from the 
different level, such as PCB which has a decoupling capacitor, those free end has an advantage 
of coplanar ****** mutually. Furthermore, it doubles easily electrically [ the interconnect 
element formed according to this invention ] to the application of specification [ both mechanical 
(for example, plastic and elasticity) properties ]. For example, in a given application, it is desirable 
that an interconnect element presents plastic and elastic deformation. (The thing with desirable 
plastic deformation is for absorbing the total non-plane nature in the component which 
interconnects with an interconnect element.) When elastic behavior is a request, it is required for 
an interconnect element to generate the contact force of the minimum threshold dose, and to 
bring about good contact of dependability. Moreover, an advantage originates in the 
contamination film existing accidentally on a contact front face, and the tip of an interconnect 
element has it also in the point of wiping with the terminal of an electronic component and 
contacting. 

[0087] The vocabulary which uses on these specifications and is applied to contact structure 
"there is stability" answers the added load (contact force), and the contact structure 
(interconnect element) which presents mainly elastic behavior is meant, and the vocabulary of 
"being obedient" answers the added load (contact force), and the contact structure 
(interconnect element) which presents both elastic and plastic behavior is meant. "Obedient" 
contact structure which is used on these specifications is contact structure "with stability." The 
compound interconnect element of this invention is obedient, or is one special case of the 
contact structures with stability. 

[0088] The step which manufactures an interconnect element on a sacrifice substrate although 
many descriptions are stated to the parent example at the detail and it is not limitation, In order 
to make the step which carries out the package imprint of two or more interconnect elements, 
the step which establishes the contact tip which is coarse surface finish suitably in an 
interconnect element, and connection temporary and eternal subsequently in an electronic 
component at an electronic component The step which uses an interconnect element on an 
electronic component, and the step arranged so that it may have spacing in an end which is 
different from spacing in those opposite edges in an interconnect element, So that the difference 
by the thermal expansion between the components connected with the step which manufactures 
an interconnect element, and the step which manufactures a spring clip and an alignment pin at 
the step of the same process may be absorbed The step which uses an interconnect element, 
the step which abolishes the need for the semiconductor packages (SIMM etc.) according to 
individual, and the step which solders an interconnect element (contact structure with stability) 
with stability as arbitration are included. 

[0089] Controlled impedance drawing 7 shows the compound interconnect element 220 which 
has a multilayer, the innermost section (internal long and slender electric conduction element) 
222 of the interconnect element 220 described above — as — a non-covered core — or it is 
either of the cores by which protective coat generation has already been carried out. The mask 
of the tip 222b of the innermost section 222 is carried out with a suitable masking material (un- 
illustrating). A dielectric layer 224 is given over the innermost section 222 according to an 
electrophoretic process etc. The outer layer 226 of an electrical conducting material is given 
over a dielectric layer 224. 

[0090] An interconnect element will have the controlled impedance as a result by grounding an 
outer layer 226 electrically at the time of use. The instantiation-ingredients for dielectric layers 
224 are polymeric materials, and it is the suitable method of arbitration and they are given to the 
suitable thickness (for example, 0.1 to 3.0 mils) of arbitration. 

[0091] An outer layer 226 can be made into a multilayer. For example, in the example whose 
innermost section 222 is a non-covered core, when it is a request that the whole interconnect 
element presents stability, at least one layer is a spring material among outer layers 226. 
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[0092] Pitch modification drawin g 8 shows the example 250 in which the interconnect element 
251 — 256 of plurality (illustration many inside six pieces) is mounted on the front face of the 
electronic components 260, such as probe card insertion (subassembly mounted in a probe card 
by the idiomatic method). The terminal of probe card insertion and electric conduction trace are 
omitted from this drawing for clearHzing of illustration. The attachment edge of the interconnect 
element 251 — 256 starts in the 1st pitch (spacing) of 0.05 - 0.10 inches, the interconnect 
element 251 — 256 serves as the 2nd detailed pitch of 0.005 - 0.010 inches in those free end (tip) 
— as — shaping — and/or, orientation is carried out. The interconnect assembly which 
interconnects from a certain pitch to another pitch is usually called a "spacing converter." 
[0093] Like illustration, it is tip 251b of an interconnect element. — Although 256b is arranged 
by seriate [ two / parallel ], this is for making the semiconductor device which has two parallel 
trains of for example, an adhesion pad (contact) contact (at the time of a trial and/or aging). 
Although an interconnect element can be arranged so that it may have other tip putters, this is 
for making the electronic component which has other contact patterns, such as an array, 
contact. 

[0094] Although only one interconnect element is generally shown through the example indicated 
by this specification, this invention can manufacture two or more interconnect elements, and can 
apply them also to the thing [ say / a circumference pattern or a rectangle array pattern ] for 
which two or more interconnect elements of each other by regular space relation are arranged. 
[0095] Mounting of the direct interconnect element to the terminal of the use electronic 
component of a sacrifice substrate was explained above. Speaking in the gross, manufacture or 
mounting on the suitable front face of the arbitration of the suitable substrate of the arbitration 
containing a sacrifice substrate being possible for the interconnect element of this invention. 
[0096] Although it observes a parent example, to this, as separate and unique structure for 
mounting of the consecutiveness for example, to an electronic component The publication about 
drawing 1 1 A-1 1 F which manufacture two or more interconnect structures (for example, contact 
structure with stability), And two or more interconnect elements are mounted in a sacrifice 
substrate (carrier), and there is a publication about drawing 12 A-12C which, subsequently to an 
electronic component, imprints two or more interconnect elements in a bundle. 
[0097] Drawing 9 -1 1 shows the technique for manufacturing two or more interconnect elements 
which carried out tip structure using a sacrifice substrate. 

[0098] Drawing 9 shows the 1st step of technique 250, and the patternizing layer of a masking 
material 252 is given on the front face of the sacrifice substrate 254. Being able to use the 
sacrifice substrate 254 as thin (1 to 10 mils) copper or aluminium foil as an example, a masking 
material 252 serves as a common photoresist. In the locations 256a, 256b, and 256c which ask 
for manufacture of an interconnect element, the masking layer 252 is patternized so that it may 
have opening of plurality (illustration many inside three pieces). Locations 256a, 256b, and 256c 
are this semantics, and are equal to the terminal of an electronic component. Locations 256a, 
256b, and 256c are suitably processed in this phase, and have a coarse or characteristic surface 
pattern. Like illustration, this is mechanically attained in locations 256a, 256b, and 256c by the 
mold push fixture 257 which forms a hollow in a foil 254. It is also possible to etch the front face 
of the foil in three locations chemically as an alternative, so that it may have a surface pattern. 
The technique of the arbitration suitable for bringing about this general purpose is within the 
limits of this invention, for example, are sand blasting, a peening, and others. 

[0099] Next, the conductive tip structure 258 of plurality (illustration many inside one) is formed 
in each location (for example, 256b) as shown in drawing 10. This is attained using a suitable 
technique of arbitration, such as electrolytic plating, and includes the tip structure of having a 
multilayer ingredient, for example, the thin (for example, 10 - 100 microinches) barrier layer of 
the nickel with which tip structure 258 is given on a sacrifice substrate — elastic gold is 
continuously thin (for example, 10 microinches) — continuing — the thin (for example, 20 
microinches) layer of hard gold — it has the comparatively thick (for example, 200 microinches) 
layer of nickel, and the thin (for example, 100 microinches) last layer of elastic gold continuously. 
Generally, the 1st thin barrier layer of nickel is prepared, in order that the layer of consecutive 
gold may prevent "decomposing" with the ingredient (for example, aluminum, copper) of a 
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substrate 254, the comparatively thick layer of nickel is for giving reinforcement to tip structure, 
and the last film of elastic gold gives the front face pasted up easily. This invention is not limited 
to any specific examples of the approach of forming tip structure on a sacrifice substrate. 
Because, these specific examples are for changing inevitably according to an application. 
[0100] it is shown in drawing 10 — as — the core 260 of the plurality for interconnect elements 
(illustration many inside one) — for example, it is formed on the tip structure 258 of either of the 
techniques which carry out bonding of the elastic wire core to the terminal of the above- 
mentioned electronic component. Next, protective coat generation is suitably carried out with 
hard material 262 by the above-mentioned method, subsequently a masking material 252 is 
removed, and as a result, a core 260 serves as the independence interconnect element 264 of 
plurality (illustration many inside three) mounted in the front face of a sacrifice substrate, as 
shown in drawing 1 1 . 

[0101] The protective coat ingredient 262 as well as a wrap protective coat ingredient concludes 
a core 260 for the field which was explained in relation to drawin g 6 and where the terminal (214) 
adjoined at least certainly in those tip structures 258 of corresponding, and, in a request, a 
restoration property is given to the interconnect element 262 as a result. As annotated with the 
parent example, the package imprint of two or more interconnect elements mounted in a 
sacrifice substrate is carried out at the terminal of an electronic component. Two paths which 
branched extensively can also be taken as an alternative. 

[0102] It is also within the limits of this invention that being able to use a silicon wafer as a 
sacrifice substrate and tip structure's being manufactured on it and the tip structure 
manufactured such can connect with contact structure with the stability already mounted in the 
electronic component (for example, soldering, brazing and soldering). 

[0103] As shown in drawing 12, the sacrifice substrate 254 is simply removed by the suitable 
process of arbitration, such as selectivity chemical etching. Since almost all selectivity chemical 
etching etches one ingredient by the quite bigger ratio than the ingredient of another side and 
small deer etching of the ingredient of another side is not carried out at that process, the thin 
barrier layer of the nickel in tip structure is removed by removal and coincidence of a sacrifice 
substrate, using this phenomenon advantageously. However, if required, a thin nickel barrier layer 
is removable also at a consecutive etching step. As a result, it is dispersed to each of plurality 
(illustration many inside three), and becomes the unique interconnect element 264, and this is 
shown by the dotted line 266 by this, and the terminal on an electronic component is equipped 
later (soldering or brazing and soldering). 

[0104] moreover — reference should be made — a protective coat ingredient is the process 
which removes a sacrifice substrate and/or a thin barrier layer, and is the point of being slightly 
made thin. However, it is more desirable for this not to arise. 

[0105] In order to prevent thin smallness-ization of a protective coat, it is desirable that about 
10-microinch elastic gold given over a golden film or about 20-microinch hard gold is given as 
the last layer over the protective coat ingredient 262. Generally the outer layer of this gold has 
high impermeability to almost all the etching solution that means the outstanding conductivity, 
contact resistance, and soldering possibility, and mainly meant using for removal of a barrier 
layer and a sacrifice substrate. 

[0106] As an alternative, as shown in drawing 13, it precedes with removal of the sacrifice 
substrate 254, and the suitable supporting structure 266 of arbitration, such as a thin plate with 
which the interconnect element 264 of plurality (illustration many inside three) has two or more 
holes inside, "is fixed" due to a mutual space request, and a sacrifice substrate is removed 
based on it. The supporting structure 266 can be used as the electrical conducting material by 
which protective coat generation is carried out with dielectric materials or dielectric materials. 
Further processing step called the step which equips electronic components, such as a silicon 
wafer or a printed circuit board, with two or more interconnect elements advances next. In 
addition, in some applications, it is desirable to stabilize so that the tip (tip structure was 
countered) of the interconnect element 264 may not move, and especially this is the case where 
contact force is applied there. It is the suitable sheet 268 which has two or more holes [ say / 
the mesh in which desirable one was formed from dielectric materials ] since it is this purpose, 
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and is giving constraint to migration of the tip of an interconnect element. 

[0107] Tip structure (258) is formed from the ingredient of a request of arbitration as a matter of 
fact, and the unique advantage of the above-mentioned technique 250 is in the point of having 
the pattern of a request of arbitration as a matter of fact. As mentioned above, gold is an 
example of noble metals which presents the electrical characteristics of conductivity, low 
contact resistance, soldering possibility, and corrosion resistance which stood high. Since gold is 
forgeability again, it is suitable for considering as the last protective coat given over either an 
interconnect element given in this specification, especially an interconnect element with stability 
given in this specification enough [ very ]. Other noble metals present a desirable property 
similarly. However, generally some ingredients which present these electrical characteristics that 
stood high, such as a rhodium, are not suitable to carry out protective coat generation at the 
whole interconnect element. For example, a rhodium is remarkably weak and does not fully 
function as the last protective coat on an interconnect element with stability. The technique 
represented by technique 250 conquers this limit easily about this. For example, the 1st layer of 
multilayer tip structure (see 258) can be made into a rhodium (not being gold as mentioned 
above), and thereby, in order to contact it in an electronic component, without having effect of 
what on any mechanical behavior of the interconnect element as a result, it pulls out the 
outstanding electrical characteristics. 

[0108] Drawing 14 shows the alternative example 270 for manufacturing an interconnect 
element. In the case of this example, a masking material 272 is given to the front face of the 
sacrifice substrate 274, and like the technique described above about drawing 9 , it is patternized 
so that it may have the opening 276 of plurality (illustration many inside one). Opening 276 
specifies the field by which an interconnect element is manufactured as a free standing 
structure. (That the interconnect element used for this specification through explanation of a 
publication is "independence") it is the case where bonding of the end is carried out to a field 
with the terminal of an electronic component, or a sacrifice substrate, and bonding of the other 
end is not carried out to an electronic component or a sacrifice substrate. As shown 278 by the 
single hollow extended in the front face of the sacrifice substrate 274, encaustic processing of 
the field in opening is carried out by the suitable method of arbitration so that it may have one 
or more hollows. 

[0109] Bonding of the core (wire stem) 280 is carried out to the front face of the sacrifice 
substrate in opening 276, and it has the suitable configuration of arbitration. In this illustration, 
only the end of one interconnect element is shown for clearHzing of instantiation. The other end 
(un-illustrating) is attached in an electronic component. In that direct bonding of the core 280 is 
carried out to the sacrifice substrate 274 instead of the tip structure 258, I hear that seeing 
easily here differ in the technique 250 which technique 270 mentioned above, and there is. As an 
example, bonding of the golden wire core (280) is easily carried out to the front face of an 
aluminum substrate (274) using an idiomatic wirebonding technique. 

[01 10] At the next step of a process (270), it is given on the exposed region of the substrate 
274 in opening 276 with which the golden layer 282 covers a core 280, and includes the inside of 
a hollow 278 (for example, plating), the main purposes of this layer 282 are forming a contact 
front face in the edge of the interconnect element as a result, when a sacrifice substrate is 
removed namely,. 

[01 1 1] Next, the layer 284 of comparatively hard ingredients, such as nickel, is given over a layer 
282. As mentioned above, one main purpose of this layer 284 is giving a desired mechanical 
property (for example, stability) to the compound interconnect element as a result. In this 
example, other main purposes of a layer 284 are strengthening the endurance on the front face 
of contact manufactured by the edge (it is illustration like) with the lower interconnect element 
as a result. Although the golden last layer (un-illustrating) will be given over a layer 284, this is 
for strengthening the electrical characteristics of the interconnect element as a result. 
[01 12] an interconnect element with plurality in the last step, a masking material 272 and the 
sacrifice substrate 274 are removed, and unique as a result (it is equal to drawing 12) — or it 
becomes either of two or more interconnect elements (it is equal to drawing 13) which has 
predetermined space relation mutually. 
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[0113] This example 270 is a typical technique for manufacturing the contact tip of encaustic 
processing at the edge of an interconnect element. In this case, an example in which the "golden 
overlay of nickel" contact tip excelled was explained. However, it is also within the limits of this 
invention for other similar contact tips to be able to manufacture at the edge of an interconnect 
element according to the technique of a publication to these specifications. A contact tip has 
another description of this example 270 in the point constituted by not the inside of the front 
face of a sacrifice substrate (254) which was meant in the former example 250 but the whole 
crowning of a sacrifice substrate (274). 

[0114] Generally the technique of the introduction above of a mediation object explains a new 
technique for manufacturing a compound interconnect element, and the physical characteristic is 
easily doubled so that the stability of a desired degree may be shown. 

[0115] Generally, the compound interconnect element of this invention is easily mounted in the 
substrate which functions as a mediation object (manufacture), a mediation object is arranged 
between two electronic components, they are interconnected and one of two electronic 
components is arranged in each ** of a mediation object. The manufacture and use of a 
congestion interconnect element in a mediation object are indicated by the United States patent 
copending application 08th by these above-mentioned people / No. 526,426 at the detail. 
[01 16] Generally the above-mentioned technique explains a new technique for manufacturing a 
compound interconnect element, the physical characteristic is easily doubled so that the stability 
of a desired degree may be shown, and generally the above-mentioned technique explains the 
capacity to manufacture a mediation object, using this compound interconnect element. 
[0117] Generally, the compound interconnect element of this invention is easily mounted in a 
substrate, as the tip of an interconnect element is arranged that the field (for example, adhesion 
pad) where the semiconductor device was chosen should be contacted (manufacture). 
[01 18] The parent example is indicating the various techniques for applying a probe to a 
semiconductor device. 

[01 19] In the mediation object, the meaning using the interconnect element of this invention was 
expressed above. Generally, the "mediation object" used for this specification is a substrate, it 
has contact on the two front faces which countered, it is arranged between two electronic 
components, and the two electronic components are interconnected. Occasionally, it is desirable 
for a mediation object to make possible at least one of two interconnect elements (to for 
example, exchange, updating, and others sake). 

[0120] Mediation object example #1 drawing 15 shows one example 300 of the mediation object 
which used the interconnect element of this invention. Generally, in the insulating substrates 
302, such as a substrate of PCB form, the conductive through hole (for example, plated Bahia) 
306 of plurality (illustration many inside two), and 308 and others are prepared, and the each has 
in them the conductive part exposed in up (above) surface 302a of an insulating substrate 302, 
and lower (below) surface 302b. 

[0121] One pair of elasticity cores 31 1 and 312 are attached in the exposed part of a through 
hole 306 in up surface 302a of a substrate 302. One pair of elasticity cores 313 and 314 are 
attached in the exposed part of a through hole 306 in the lower front face of a substrate 302. 
Similarly, one pair of elasticity cores 315 and 316 are attached in the exposed part of a through 
hole 308 in the up front face of a substrate 302, and one pair of elasticity cores 317 and 318 are 
attached in the exposed part of a through hole 308 in the lower front face of a substrate 302. 
Next, protective coat generation of the core 311-318 is carried out with hard material 302, and 
the interconnect structures 322 and 324 are formed in up surface 302a of a substrate 302, and 
the interconnect structures 326 and 328 are formed in lower surface 302b of a substrate 302. 
Thus, each core 31 1-318 is certainly concluded by the exposed part to which a through hole 
corresponds, and the interconnect structure 322 is electrically connected to the interconnect 
structure 326, and the interconnect structure 324 is electrically connected to the interconnect 
structure 328. when understand here establishes each interconnect structure (for example, 322) 
as one pair of interconnect elements (31 1 for example, 312), connection with still more sufficient 
dependability with an external component (un-illustrating) brings — having (namely, a single 
interconnect element — using — also depending) — it is saying. 
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[0122] Like illustration, all of the up group of the interconnect elements 311, 312, 315, and 316 
are formed in the same configuration, and all the lower groups of an interconnect element also 
have the same configuration. Please understand can prepare the lower group of an interconnect 
element a different configuration from the up group of an interconnect element, and, thereby, the 
interconnect structure extended from the lower front face of a substrate is that an opportunity 
to make the interconnect structure extended from the up front face of an insulating substrate of 
having a different mechanical property is given. 

[0123] Mediation object example #2 drawing 16 shows other examples 330 of the mediation 
object which used the interconnect element of this invention. In the case of this example, the 
interconnect element 332 of plurality (illustration many inside one) is manufactured by the 
pattern (for example, array) of a request on a sacrifice substrate (un-illustrating). Two or more 
holes 336 are similarly established in the support substrate 334 by the corresponding pattern. 
The support substrate 334 is arranged over the interconnect element 332 so that the 
interconnect element 332 may extend through a hole 336. With the suitable ingredients 338 
(elastomer etc.) filled up with a hole 336, an interconnect element is loosely held within a support 
substrate, and is extended from both the upper part of a support substrate, and a lower front 
face. Next, a sacrifice substrate is removed. Although it is clear, the support substrate 334 (it is 
equal to 266) "can be dropped" simply in the process which manufactures this mediation object 
assembly on two or more interconnect elements (it is equal to 264) mounted in a sacrifice 
substrate (254). 

[0124] Mediation object example #3 drawing 17 shows other examples 360 of the mediation 
object which used the interconnect element of this invention. Although this example 360 is 
similar to the example 330 explained above, it removes the point that the interconnect structure 
362 (it is equal to 332) is supported by soldering the pars intermedia of the interconnect 
structure 362 to the plating section 368 on the through hole 366 of a support substrate in the 
hole 366 (it being equal to 336) of the support substrate 364 (it is equal to 334). Too, the 
support substrate 364 (it is equal to 266) "can be dropped" simply in the process which 
manufactures this mediation object assembly on two or more interconnect elements (it is equal 
to 264) mounted in a sacrifice substrate (254). 

[0125] Drawing 16 and 17 are instantiation of the fact that single connection of the terminal with 
which two electronic components correspond can be brought about using a single interconnect 
element (332 362). It is also understood here instead of the interconnect element of this 
invention as shown in drawing 16 and 17 that the electric conduction element of arbitration can 
be used, and it is within the limits of this invention. 

[0126] In drawing 15 and the mediation object example of 16 and 17, that an electronic 
component (un-illustrating) is arranged in the both sides of a mediation object (300, 330, 360) in 
order that a mediation object may make electrical installation between the terminal (un- 
illustrating) should understand. 

[0127] Explanation of the interconnect element from a sheet of the formation above mainly 
narrowed down the target from the elasticity wire core and the wire core whose hard protective 
coat is an example of representation and by which shaping and protective coat generation were 
carried out to the approach of forming a compound interconnect element in general. This 
invention is applicable also to the method of forming the interconnect element formed from the 
metal sheet with which it is patternized in order to form a metal sheet and the flat expanding 
element (tab) by which is an elasticity metal sheet suitably, and is fabricated and protective coat 
generation is suitably carried out with hard material (****** or etching) again. These contents 
are explained by the above-mentioned United States patent application 08th / No. 526,246 in full 
detail. 

[0128] drawing 15-17 explained **** on the spacing converter is applicable to this invention — 
it is (suitable) — the technique for manufacturing a mediation object and them is indicated. 
Although the compound interconnect element of this invention was explained, it should mainly 
understand clearly that the interconnect element (spring) which has the stability of arbitration 
including the spring structure manufactured from the monolithic ingredient essentially 
manufactured with elasticity from phosphor bronze and beryllium copper is usable. 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/07/07 



JP,2000-067953,A [MEANS] 



15/18 s<—i> 



[0129] "Spacing conversion" (occasionally called "a pitch escape") is an important concept 
applicable to this invention. If it says simply, what the tip of contact structure with stability 
approaches more nearly mutually than connection with those fundi, and spacing can be opened 
for (comparatively detailed pitch) is important. As shown in drawin g 8 explained above, this can 
be attained by giving the inclination to have the die length from which molding and the contact 
structure which carries out orientation, and is completed mutually, consequently has each 
stability differ each spring element (251-256). Generally, in relation to a probe card assembly, all 
the probe elements (contact structure with stability) have the same die length mutually, and it is 
very important that fixed nature is guaranteed in two or more signal paths needed. 
[0130] Drawing 18 shows the typical design of the spacing converter 400 according to this 
invention, and desired spacing conversion is attained by not molding of contact structure (un- 
illustrating) with each stability attached but the substrate 402 of a spacing converter. 
[0131] The spacing converter substrate 402 is suitably formed as a multilayer component which 
has up (seeing by a diagram) surface 402a and lower (seeing by a diagram) surface 402b, and has 
the intersection alternation of strata of an insulating material (for example, ceramic) and an 
electrical conducting material. In the case of this example, one wiring layer is illustrated so that 
the two electric conduction (many inside) traces 404a and 404b may be included. 
[0132] The terminals 406a and 406b of plurality (illustration many inside two) are arranged in up 
surface 402a of the spacing (approaching comparatively mutually) converter substrate 402 in a 
comparatively detailed pitch. The terminals 408a and 408b of plurality (illustration many inside 
two) are arranged in lower surface 402b of the spacing (separating from each other further to 
Terminalsa [ 406 ] and 406b) converter substrate 402 in a comparatively coarse pitch. For 
example, the lower terminals 408a and 408b are arranged in the pitch (it is equal to constraint of 
a printed circuit board) of 50 to 100 mils, can arrange the up terminals 406a and 406b in the 
pitch (it is equal to center-to-center spacing of the adhesion pad of a semi-conductor die) of 5 
to 10 mils, and serve as 10:1 pitch conversion as a result. The up terminals 406a and 406b are 
connected to the lower terminals 408a and 408b which connect a terminal to the electric 
conduction traces 404a and 404b and which correspond, respectively by the conductors 
410a/412a related, respectively and 41 Ob/41 2b, respectively. Generally this is common 
knowledge altogether in relation to a multilayer land grid array (LGA) support substrate and 
others. 

[0133] Probe card assembly drawing 19 shows one example of the probe card assembly 500, and 
this is suitable for making temporary interconnect to a semiconductor wafer 508 as the main 
functional component including the probe card 502, the mediation object 504, and the spacing 
converter 506. In the sectional view of this disassembly and assembly, some elements of some 
components are exaggerated and shown for clearHzing of instantiation. However, the alignment 
of the perpendicular direction (it is illustration like) of various kinds of components is 
appropriately shown by the dotted line of a drawing. Please mind is a point by which the 
interconnect element (514, 516, 524, and these are further explained to a detail below) is shown 
partially and completely. 

[0134] Generally, a probe card 502 is the idiomatic circuit board, and has the surface of action 
(terminal) 510 of plurality (illustration many inside two) arranged in the up (seeing by a diagram) 
front face. The further component (un-illustrating), for example, activity, and a passive electronic 
component, a connector, and others can also be mounted in a probe card. The terminal 510 on 
the circuit board is usually arranged in the pitch (a pitch is specified above) of 100 mils. A probe 
card 502 is appropriately roundish and has the diameter of about 1 2 inches. 
[0135] A substrate 512 (it is equal to a substrate 302) is contained in the mediation object 504. 
The interconnect element 514 which has the stability of plurality (illustration many inside two) as 
mentioned above It is mounted in the lower (seeing by a diagram) front face of a substrate 512 
(those juxtaposition edges). **, The interconnect element 516 which extends in a lower part 
(seeing by a diagram) from there, and has the corresponding stability of plurality (illustration 
many inside two) is mounted in the up (seeing by a diagram) front face of a substrate 512 (those 
juxtaposition edges), and extends from ** and there to the upper part (seeing by a diagram), any 
of an above-mentioned spring configuration — although — it is suitable for the interconnect 
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elements 514 and 516 with stability which are compound interconnect elements of this invention 
suitably. As a general proposal, among the interconnect elements 514 and 516, the tip (distal 
end) of both the bottom plurality 514 and the top plurality 516 is a pitch which is in agreement 
with the pitch of the terminal 510 of a probe card 502, for example, is 100 mils. 
[0136] The interconnect elements 514 and 516 are shown by the exaggeration scale for clear- 
izing of instantiation. Typically, the interconnect elements 514 and 516 will be extended even 
from the lower part and the up front face where the mediation object substrate 512 corresponds 
to 20 to 100-mil whole length. Generally, the height of an interconnect element is decided from 
the magnitude of desired compliance. 

[0137] The substrate 518 (it is equal to above 402) circuit-ized appropriately is contained in the 
spacing converter 506. This for example It is a multilayered ceramic substrate and has the 
terminal (a surface of action, pad) 520 of plurality (illustration many inside two) arranged in the 
bottom (seeing by a diagram) front face, and the terminal (a surface of action, pad) 522 of 
plurality (illustration many inside two) arranged in the top (seeing by a diagram) front face. In the 
case of this example, two or more lower contact pads 520 are arranged in the pitch (for example, 
100 mils) at the tip of the interconnect element 516, and two or more upper contact pads 522 
are arranged in a more detailed (it approached) pitch (for example, 50 mils). Although the 
interconnect elements 514 and 516 with these stability are suitable, they do not necessarily 
need to be compound interconnect elements (it is equal to above 210) of this invention. 
[0138] the interconnect element 524 (a "probe" — ) with the stability of plurality (illustration 
many inside two) A "probe element" is direct () to a terminal (contact pad) 522. Namely, the wire 
which connects a probe element to a terminal does not have the vector which consists of an 
additional ingredient, or a terminal — a probe element — brazing and soldering — it is mounted, 
without soldering (those juxtaposition edges), and extends to the upper part (seeing by a 
diagram) from the up (seeing by a diagram) front face of the spacing converter substrate 518. 
Like illustration, those tips (distal end) can open spacing in a pitch (for example, 10 mils) still 
more detailed than those juxtaposition edges, and thereby, the interconnect element 524 with 
these stability is appropriately arranged so that pitch reduction of the spacing transducer 506 
may be reinforced. Although the contact structure (interconnect element) 524 with these 
stability is suitable, it does not necessarily need to be the compound interconnect element (it is 
equal to above 210) of this invention. 

[0139] a probe element (524) is manufactured on a sacrifice substrate (it is equal to drawing 9 - 
1 1), and mounts in the terminal (522) of a spacing converter component (506) separately 
continuously — having (it being equal to drawing 12) — or it is within the limits of this invention 
for what is done for a package move (it is equal to drawing 1 3) to be also possible for these 
terminals. 

[0140] As everyone knows, phot lithography, deposition, diffusion, and two or more other die 
sites formed more are included in a semiconductor wafer 508 on the anterior part (it sees by a 
diagram and is the bottom) front face. Typically, similarly these die sites are manufactured 
mutually. However, some die sites may serve as a malfunction in accordance with the fully 
established trial criteria as a result as everyone knows according to one of the defects in either 
of the processes which the defect of the wafer itself or a wafer wears to formation of a die site. 
Before simplifying a semi-conductor die from a semiconductor wafer, it originates in attendant 
difficulty applying a probe to a die site, and a trial process is often carried out, after simplifying 
and mounting a semi-conductor die. When a defect is discovered after mounting of a semi- 
conductor die, net loss gets worse by the costs which accompany mounting of a semi-conductor 
die. Although a semiconductor wafer has the diameter of at least 6 inches, it is usually included 
no less than at least 8 inches. 

[0141] Each die site usually has many surfaces of action (for example, adhesion pad), and these 
can be arranged by the pattern of the location of the arbitration on the front face of a die site, 
and arbitration. The two one adhesion (many inside) pad 526 in a die site is shown in the drawing. 

[0142] Before simplifying a die site to each semi-conductor die, in order to examine a die site, 
the technique of the number of limitation is known. It is embedded by the technique of the 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/07/07 



JP,2000-067953,A [MEANS] 



17/18 s<—i> 



typical conventional technique at a ceramic substrate, manufacture of the probe card insertion 
which has two or more tungstens "a needle" extended from there follows on it, and each needle 
makes temporary connection to the given pad of the adhesion pads. Lead time although 
manufactured, complicated [ this probe card insertion is expensive, and / a little ] and 
considerable although those costs become comparatively high as the result and they are 
obtained will start When the adhesion pad of various many ways which are possible in a semi- 
conductor die is given, unique probe card insertion is needed for the array of each ****. 
[0143] The speed which manufactures a peculiar semi-conductor die is a short duration, and 
makes conspicuous the urgent demand to a probe card simple, although manufactured, and 
cheap. As probe card insertion, using a spacing converter (506) and a mediation object (504) 
copes with this demand that cannot be inhibited head-on. At the time of use, the mediation 
object 504 is arranged in the up (seeing by a diagram) front face of a probe card 502, and the 
spacing transducer 506 is accumulated on the crowning (seeing by a diagram) of 504 besides 
mediation so that the pressure contact with the contact pad 520 of the spacing transducer 506 
and dependability the interconnect element 514 makes the pressure contact with the sufficient 
contact terminal 510 of a probe card 502 and dependability, and sufficient [ the interconnect 
element 516 ] may be made. These components are accumulated, although the pressure contact 
with this sufficient dependability is guaranteed, the device of suitable arbitration can be used, 
and the suitable device is explained to it below. 

[0144] The probe card assembly 500 contains the following main components, in order to 
accumulate the mediation object 504 and the spacing transducer 506 on a probe card 502. 
Namely, the regions-of-back mounting plate 530 made from an ingredient with strong stainless 
steel etc., Plurality containing the actuator mounting plate 532 made from an ingredient with 
strong stainless steel etc., the anterior part mounting plate 534 made from an ingredient with 
strong stainless steel etc., the external differential screw element 536, and the internal 
differential screw element 538 (although it is two of many in illustration) The mounting ring 540 
which three are suitably manufactured from an ingredient with a differential screw [ being 
suitable ] and elasticity, such as phosphor bronze, and has one pattern of a tab (un-illustrating) 
with the elasticity extended from there, As the screw 542 of the plurality (illustration many inside 
two) for holding the mounting ring 540 with the spacing transducer 506 caught among them by 
the anterior part mounting plate 534, and arbitration, in order to absorb manufacture tolerance It 
is the pivot ball 546 of plurality (illustration many inside two) arranged by the mounting ring 540, 
the spacer ring 544 arranged between the spacing transducers 506, and the crowning (seeing by 
v a diagram) of a differential screw (for example, crowning of the internal differential screw 
element 538). 

[0145] The regions-of-back mounting plate 530 is the metal plate or ring (it illustrates as a ring) 
arranged in the lower (it is illustration like) front face of a probe card 502. The hole 548 of 
plurality (illustration many inside one) extends through a regions-of-back mounting plate. 
[0146] The actuator mounting plate 532 is the metal plate or ring (it illustrates as a ring) 
arranged in the lower (it is illustration like) front face of the regions-of-back mounting plate 530. 
The hole 550 of plurality (illustration many inside one) extends through an actuator mounting 
plate. At the time of use, the actuator mounting plate 532 is the suitable method of arbitration 
with a screw (from the drawing, omitted for clearHzing of instantiation) etc., and is fixed to the 
regions-of-back mounting plate 530. 

[0147] the anterior part mounting plate 534 is strong — it is a metaled ring suitably. It is the 
suitable method of arbitration with the screw (from the drawing, omitted for clearHzing of 
instantiation) which penetrates the corresponding hole (omitted from the drawing for clearHzing 
of instantiation) where the anterior part mounting plate 534 minded the probe card 502 at the 
time of use. It is fixed to the regions-of-back mounting plate 530, and a probe card 502 is 
certainly caught by it between the anterior part mounting plate 534 and the regions-of-back 
mounting plate 530. 

[0148] The anterior part mounting plate 534 has the flat lower (seeing by a diagram) front face 
arranged to the up (seeing by a diagram) front face of a probe card 502. the anterior part 
mounting plate 534 has big central opening through it like illustration, and this is prescribed by 
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dimension arrangement **** and the internal edge 552 that two or more contact terminals 510 
of a probe card 502 should make it possible that it is in central opening of the anterior part 
mounting plate 534. 

[0149] As mentioned above, the anterior part mounting plate 534 is the ring-like structure of 
having a flat lower (seeing by a diagram) front face. It distinguishs between the up (seeing by a 
diagram) front face of the anterior part mounting plate 534, and the anterior part mounting plate 
is thick (it sees by a diagram and is vertical magnitude) in the external field rather than the 
contrant region on it. a level difference or a shoulder is arranged in the location of a dotted line 
(it writes by 554), and the spacing converter 506 removes the external field of an anterior part 
mounting plate, and appears on the contrant region of the anterior part mounting plate 534 — 
possible — it should carry out — dimension arrangement **** (however, although it thinks that 
it understands, a spacing converter appears on the pivot ball 546 in fact). 

[0150] The hole 554 of plurality (illustration many inside one) minds the anterior part mounting 
plate 534 partially at least. It extends to the external field of the anterior part mounting plate 534 
(these holes are shown with the drawing that it extends without minding the anterior part 
mounting plate 534 partially), and these receive the edge of two or more corresponding screws 
542 from the up (seeing by a diagram) front face like understanding. Because of this purpose, a 
hole 554 is a chasing hole. It becomes possible to fix to an anterior part mounting plate in the 
mounting ring 540, therefore to press the spacing transducer 506 to a probe card 502 by this. 
[0151] Alignment of the hole 558 of plurality (illustration many inside one) is carried out to the 
corresponding hole 560 of the plurality (illustration many inside one) which extends completely 
through the thick contrant region of the anterior part mounting plate 534, and is extended 
through a probe card 502, and alignment is carried out to the hole 548 in a regions-of-back 
mounting plate, and the hole 550 in the actuator mounting plate 538 at order. 
[0152] The pivot ball 546 is loosely arranged within the adjusted hole 558 and 560 in an edge on 
the internal differential screw element 538 (seeing by a diagram). It lets the external differential 
screw element 536 pass into the hole (chasing) 550 of the actuator mounting plate 532, and lets 
the internal differential screw element 538 pass into the chasing boa of the external differential 
screw element 536. Thus, very detailed adjustment can be made in the location of each pivot ball 
546. For example, the external differential screw element 536 has the external screw thread of 
72 screws / inch, and the internal differential screw element 538 has the external screw thread 
of 80 screws / inch. Location change of the net of a corresponding pivot ball becomes "plus" 
1/72 (0.0139) inch "minus" 1 / 80 (0.0125) inches, i.e., 0.0014 inches, by advancing one rotation 
and the external differential screw element 536 into the actuator mounting plate 532, and 
maintaining the internal differential corresponding screw element 538 at a quiescent state (facing 
the actuator mounting plate 532). By this, the easy and precise adjustment of the smoothness of 
the spacing converter 506 which carried out field opposite is attained at a probe card 502. 
Therefore, repositioning at the tip (it sees by a diagram and is upper limit) of a probe 
(interconnect element) becomes possible, without changing the orientation of a probe card 502. 
The alternative device for adjusting this description, the technique for carrying out alignment at 
the tip of a probe, and the smoothness of a spacing converter 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of a longitudinal part including the end of an interconnect 
element according to one example of this invention. 

[Drawing 2] It is the sectional view of a longitudinal part including the end of an interconnect 
element according to other examples of this invention. 

[Drawin g 3] It is the sectional view of a longitudinal part including the end of an interconnect 
element according to other examples of this invention. 

[Drawin g 4] It is the sectional view of a longitudinal part including the end of an interconnect 
element according to other examples of this invention. 

[Drawing 5] It is the sectional view of a longitudinal part including the end of an interconnect 
element according to other examples of this invention. 

[Drawing 6] It is the sectional view of the interconnect element which is mounted in the terminal 
of an electronic component and has multilayering shell according to this invention. 
[Drawing 7] It is the sectional view of the interconnect element which has the multilayering shell 
whose interlayer is a product made from dielectric materials according to this invention. 
[Drawing 8] It is the perspective view of two or more interconnect elements mounted in an 
electronic component (for example, probe card insertion) according to this invention. 
[Drawing 9] It is the instantiation sectional view of the 1st step of the technique for 
manufacturing an interconnect element according to this invention. 

[Drawing 10] It is the sectional view of the further instantiation step of the technique of drawing 

9 for manufacturing an interconnect element according to this invention. 

[Drawing 1 1] It is the sectional view of the further instantiation step of the technique of drawing 

10 for manufacturing an interconnect element according to this invention. 
[Drawing 12] It is the sectional view of two or more interconnect elements of each, 
manufactured according to the technique of drawing 9 -1 1 according to this invention. 
[Drawing 13] It is the sectional view of two or more instantiation interconnect elements which 
were manufactured according to the technique of drawing 9 -1 1 according to this invention, and 
were mutually related due to space regular. 

[Drawing 14] According to this invention, it is the sectional view of the alternative example for 
manufacturing an interconnect element, and one edge of one interconnect element is shown. 
[Drawing 1 5] It is the sectional view of one example of the mediation object according to this 
invention. 

[Drawing 16] It is the sectional view of other examples of the mediation object according to this 
invention. 

[Drawing 1 7] It is the sectional view of other examples of the mediation object according to this 
invention. 

[Drawing 18] It is the sectional view of one example of the alUnclusive spacing converter 
according to this invention. 

[Drawing 19] It is the exploded view of the probe card assembly of this invention showing a cross 
section partially. 

[Drawin g 20] It is the perspective view of one spacing converter component which was suitable 
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for using in the probe card assembly of drawing 19 according to this invention. 
[Drawing 21] It is the perspective view of other spacing converter components which were 
suitable for using in the probe card assembly of drawing 19 according to this invention. 
[Drawing 22] It is the bottom view of one spacing converter which was suitable for using in the 
probe card assembly of drawing 19 according to this invention. 

[Drawing 23] While on the typical up front face of a mediation object substrate for using in the 
probe card assembly of drawing 1 9 according to this invention, or the front face of lower, they 
are one of bottom views. 

[Drawing 24] It is the fragmentary sectional view of the mediation object component shown in 
drawing 23 according to this invention. 

[Drawing 25] It is the partial cross section and partial schematic diagram of one probe card 
assembly which had consistency although it uses according to this invention in case a 
semiconductor wafer is examined, and was similar to the probe card assembly shown in drawing 
19. 

[Drawing 26] It is the partial cross section and partial schematic diagram of technique for 
adjusting the orientation of a spacing converter component automatically according to this 
invention. 

[Drawing 27] It is the sectional view of the technique for manufacturing tip structure to a probe 
element according to this invention. 

[Drawing 28] It is the sectional view of the further step in the technique of drawing 27 according 
to this invention. 

[Drawing 29] They are a cross section and the side elevation showing the whole partially partially 
[ the spacing converter component according to this invention ]. 

[Drawing 30] They are a cross section and the side elevatipn showing the whole partially partially 
[ the spacing converter component of drawing 29 connected with the tip structure of drawing 28 
where this invention was followed ]. 

[Drawing 31] They are a cross section and the side elevation showing the whole partially partially 

[ the further step at the time of connecting the spacing converter component of drawing 29 

connected with the tip structure of drawing 28 according to this invention ]. 

[Description of Notations] 

500 Probe Card Assembly 

502 Probe Card 

504 Mediation Object 

506 Spacing Converter 

508 Semiconductor Wafer 

524 Probe Element 
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[Procedure revision] 

[Filing Date] October 2, Heisei 14 (2002. 10.2) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the spacing converter for probe card assemblies, 

The spacing converter substrate which has two or more 1st terminals arranged in an up front 
face, a lower front face, and this up front face, and two or more 2nd terminals arranged in the 
above-mentioned lower front face, 

contact structure with two or more 1 st stability directly mounted in two or more terminals of the 
above 1st — since — the becoming spacing converter. 

[Claim 2] The spacing converter according to claim 1 which consists of tip structure mounted in 
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the edge of contact structure with said two or more 1st stability further. 

[Claim 3] The contact structure with said two or more 1st stability is a spacing converter 

according to claim 1 which is a compound interconnect element. 

[Claim 4] The contact structure with said two or more 1st stability is a spacing converter 
according to claim 1 manufactured on a sacrifice substrate before mounting contact structure 
with said two or more 1st stability in said two or more 1st terminals directly. 
[Claim 5] The spacing converter according to claim 1 which consists of contact structure with 
two or more 2nd stability directly mounted in said two or more 2nd terminals further. 
[Claim 6] The contact structure with said two or more 2nd stability is a spacing converter 
according to claim 1 which is a compound interconnect element. 

[Claim 7] The contact structure with said two or more 2nd stability is a spacing converter 
according to claim 1 manufactured on a sacrifice substrate before mounting contact structure 
with said two or more 2nd stability in said two or more 2nd terminals directly. 
[Claim 8] In a probe card assembly, 

The probe card which has two or more contact terminals which are probe cards and can be set 
on an up front face, a lower front face, and this up front face, 

The mediation object which has the contact structure which is a mediation object and has two 
or more 1st stability extended from an up front face, a lower front face, and the lower front face 
of a mediation object, and contact structure with two or more 2nd stability extended from the up 
front face of a mediation object, 

Two or more contact pads which are spacing converters and are arranged in an up front face, a 
lower front face, and the lower front face of a spacing converter, and the spacing converter 
which has contact structure with two or more 3rd stability extended from the up front face of a 
spacing converter, 

The contact structure with two or more stability of the above 1st is bringing about the pressure 
connection with the contact terminal of the above-mentioned probe card, 

The contact structure with two or more stability of the above 2nd is bringing about the pressure 
connection with the contact pad of the above-mentioned spacing converter, 
since — the becoming probe card assembly. 

[Claim 9] The contact structure with said two or more 3rd stability is a probe card assembly 
according to claim 8 directly mounted in the terminal in the up front face of said spacing 
transducer. 

[Claim 10] The contact structure with said two or more 1st stability is a probe card assembly 
according to claim 8 which is a compound interconnect element. 

[Claim 1 1] The contact structure with said two or more 2nd stability is a probe card assembly 
according to claim 8 which is a compound interconnect element. 

[Claim 12] The contact structure with said two or more 3rd stability is a probe card assembly 
according to claim 8 which is a compound interconnect element. 

[Claim 13] Each of contact structure with said two or more 1st stability is a probe card assembly 
according to claim 8 which are at least two compound interconnect elements. 
[Claim 14] Each of contact structure with said two or more 2nd stability is a probe card 
assembly according to claim 8 which are at least two compound interconnect elements. 
[Claim 15] The anterior part mounting plate with which it is manufactured from a strong 
ingredient, it has an up front face and a lower front face, and this lower front face is arranged 
against said up front face of said probe card, 

The means for fixing the above-mentioned anterior part mounting plate to said up front face of 
said probe card, 

The means for pressing said spacing converter against said up front face of said probe card, 
since — the probe card assembly according to claim 8 which becomes further. 
[Claim 16] Said anterior part mounting plate is a probe card assembly according to claim 15 
manufactured from stainless steel. 

[Claim 17] Said means for pressing said spacing converter, 
Mounting ring, 

The above caught among them to said anterior part mounting plate in this mounting ring 
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two or more screws held with a spacing transducer — since — the becoming probe card 
assembly according to claim 15. 

[Claim 18] Said mounting ring is a probe card assembly according to claim 17 manufactured from 
an elastic ingredient. 

[Claim 19] The probe card assembly according to claim 17 which consists of said mounting ring 
and a spacer ring arranged between said spacing transducers further. 

[Claim 20] Said means for fixing said anterior part mounting plate is a regions-of-back mounting 
plate with which it has an up front face and a lower front face, and this up front face is arranged 
against said lower front face of said probe card, 

two or more screws extended through said probe card between said anterior part mounting plate 
and the above-mentioned regions-of^back mounting plate — since — the becoming probe card 
assembly according to claim 15. 

[Claim 21] Said regions-of-back mounting plate is a probe card assembly according to claim 20 
manufactured from stainless steel. 

[Claim 22] The probe card assembly according to claim 8 which consists of a means for adjusting 
the smoothness of said spacing transducer further, without changing the orientation of said 
probe card. 

[Claim 23] It is the probe card assembly according to claim 22 which contains the external 
differential screw element and the internal differential screw element with which the each acts 
on the lower front face of said spacing transducer by said means for adjusting the smoothness of 
said spacing transducer consisting of two or more differential screws. 

[Claim 24] The probe card assembly according to claim 23 which consists of two or more pivot 
balls arranged in the edge of the differential screw element of said interior further. 
[Claim 25] It is the probe card assembly according to claim 23 with which it consists of an 
actuator mounting plate arranged immediately in the bottom of said probe card further, and 
screw through [ of said differential screw ] is carried out into this actuator mounting plate. 
[Claim 26] Said means for adjusting the smoothness of said spacing converter is a probe card 
assembly according to claim 22 which consists of two or more actuators which answer a 
computer and act on the lower front face of said spacing converter. 

[Claim 27] It is the 2nd pitch, and is arranged in the up front face of said spacing transducer, 
and, for the 1st pitch of the above, the contact structure which said contact pad is the 1st pitch, 
is arranged in the lower front face of said spacing transducer, and has said two or more 3rd 
stability is a larger probe card assembly according to claim 8 than the 2nd pitch of the above. 
[Claim 28] It is the 2nd pitch, and is arranged in the up front face of said mediation object, and, 
for the 1st pitch of the above, the contact structure which the contact structure with said two 
or more 1st stability is the 1st pitch, is arranged in the lower front face of said mediation object, 
and has said two or more 2nd stability is the same probe card assembly according to claim 8 as 
the 2nd pitch of the above. 

[Claim 29] The contact structure which said contact pad is the 1 st pitch, is arranged in the 
lower front face of said spacing converter, and has said two or more 3rd stability The contact 
structure which is arranged in the up front face of said spacing converter, and has said two or 
more 1st stability in the 2nd pitch It is the 1st pitch of the above, and is arranged in the up front 
face of said mediation object, and, for the 1 st pitch of the above, the contact structure which is 
arranged in the lower front face of said mediation object, and has said two or more 2nd stability 
in the 1st pitch of the above is a larger probe card assembly according to claim 8 than the 2nd 
pitch of the above. 
[Claim 30] In a probe card kit, 

The spacing converter which has contact structure with two or more 1 st stability extended from 
two or more contact pads which are spacing converters and are arranged in an up front face, a 
lower front face, and the lower front face of a spacing converter, and the up front face of a 
spacing converter, and was adapted for using to two or more surfaces of action on a 
semiconductor wafer, and the tip of contact structure with two or more stability of the above 1st 
which makes pressure contact, 

Are a mediation object and it has contact structure with two or more 2nd stability extended from 
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an up front face, a lower front face, and the up front face of a mediation object. Make two or 
more above-mentioned contact pads and pressure connection in the lower front face of the 
above-mentioned spacing converter. It is adapted for using to the tip of contact structure with 
two or more stability of the above 2nd, and has contact structure with two or more 3rd stability 
extended from the lower front face of a mediation object, the mediation object which was 
adapted for using to two or more terminals on a probe card, and the tip of two or more 3rd 
contact structures which make pressure connection — since — the becoming probe card kit. 
[Claim 31] It is the 2nd pitch, and is arranged in the up front face of said spacing transducer, 
and, for the 1 st pitch of the above, the contact structure which said contact pad is the 1 st pitch, 
is arranged in the lower front face of said spacing transducer, and has said two or more 1st 
stability is a larger probe card kit according to claim 30 than the 2nd pitch of the above. 
[Claim 32] It is the 2nd pitch, and is arranged in the up front face of said mediation object, and, 
for the 1st pitch of the above, the contact structure which said two or more 3rd contact 
structures have stability, and is the 1st pitch, is arranged in the lower front face of said 
mediation object, and has said two or more 2nd stability is the same probe card kit according to 
claim 30 as the 2nd pitch of the above. 

[Claim 33] The contact structure which said contact pad is the 1st pitch, is arranged in the 
lower front face of said spacing converter, and has said two or more 1st stability It is arranged in 
the up front face of said spacing converter in the 2nd pitch. Said two or more 3rd contact 
structures The contact structure which there is stability, and is arranged in the lower front face 
of said mediation object, and has said two or more 2nd stability in the 1st pitch It is arranged in 
the up front face of said mediation object in the 1st pitch, and the 1st pitch of the above is a 
larger probe card kit according to claim 30 than the 2nd pitch of the above. 
[Claim 34] In contact structure with stability, 
The compound interconnect element which has an edge, 

Tip structure of the preliminary manufacture connected with the above-mentioned edge of this 
compound interconnect element, 

since — contact structure with the becoming stability. 

[Claim 35] The contact structure with said stability is contact structure with stability according 
to claim 34 which is the probe element mounted in a spacing transducer. 
[Claim 36] In the approach of manufacturing tip structure to the edge of contact structure, 
The step which deposits at least one layer of at least one electrical conducting material on a 
silicon wafer, 

the above — the step which deposits the layer of a masking material on the crowning of one 
conductive layer even if few, 

The step which carries out patterning of the opening in the above-mentioned masking material. 
The step which deposits at least one layer of at least one electrical conducting material in the 
above-mentioned opening, 

The approach containing the step which removes the above-mentioned masking material. 
[Claim 37] The approach according to claim 36 of containing further the step which deposits a 
connection ingredient on said at least one layer of at least one electrical conducting material 
deposited in said opening before. 

[Claim 38] The approach according to claim 37 of containing further the step which connects 
said tip structure with the edge of said contact structure. 

[Claim 39] Said contact structure is the approach according to claim 38 of being contact 
structure with stability. 

[Claim 40] Said contact structure is the approach according to claim 38 of being a compound 
interconnect element. 

[Claim 41] Said contact structure is the approach according to claim 38 of being the contact 
structure with stability arranged by the crowning of the spacing converter of a probe card 
assembly. 

[Claim 42] The probe card containing two or more electric contact, 

The probe substrate which has two or more long and slender elastic probe elements, 

The probe card assembly which consists of obedient interconnect structure which it is arranged 
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between said probe cards and said probe substrates, and is connected electrically [ one and said 
electric contact of said probe element / one ]. 

[Claim 43] The probe card assembly according to claim 42 with which said obedient interconnect 
structure contains two or more long and slender interconnect elements extended from both 
sides of said interconnect structure. 

[Claim 44] The probe card assembly of the long and slender interconnect element of said 
plurality according to claim 43 by which said long and slender element is arranged, respectively 
so that said obedient interconnect structure may carry out opening passage, and the both ends 
of said long and slender interconnect element are ****(ed) from both sides of said interconnect 
structure. 

[Claim 45] The probe card assembly according to claim 43 with which the long and slender 
interconnect element of said plurality does the force to said probe card and said probe structure. 

[Claim 46] The probe card assembly according to claim 45 said whose force is spring force. 
[Claim 47] A probe card assembly according to claim 43 with said long and slender elastic 
interconnect element. 

[Claim 48] Covering which at least one of said the long and slender interconnect elements 
becomes from the core which consists of the 1st ingredient, and the 2nd ingredient is included, 
and it is a probe card assembly according to claim 47 with this 2nd ingredient more elastic than 
this 1st ingredient. 

[Claim 49] A probe card assembly including a means to adjust the inclination of said probe card 
to said probe card furthermore according to claim 42. 

[Claim 50] The probe card assembly containing at least one movable element arranged so that 
change may furthermore be given to the inclination of said probe card to said probe card 
according to claim 42. 

[Claim 51] The probe card assembly according to claim 50 with which the screw thread is 
attached to said movable element. 

[Claim 52] The probe card assembly according to claim 50 with which said movable element 
includes ****. 

[Claim 53] The probe card assembly according to claim 52 with which said **** includes 
actuation ****. 

[Claim 54] The probe card assembly containing at least one movable element arranged so that 
migration in the 1st direction of the movable element concerned may furthermore move said 
some of probe substrates [ at least ] to the direction of said probe card according to claim 42. 
[Claim 55] The probe card assembly according to claim 54 with which migration in the 2nd 
direction of said movable element furthermore enables said some of probe substrates [ at least ] 
to separate from said probe card. 

[Claim 56] The probe card assembly according to claim 42 which contains two or more movable 
elements with which each is arranged so that the location of the part of said probe substrate to 
the part of said probe card may be affected. 

[Claim 57] A probe card assembly including the servo mechanism arranged so that the location 
of said probe substrate may furthermore be adjusted to said probe card according to claim 42. 
[Claim 58] The probe card assembly containing the electrostrictive actuator arranged so that the 
location of said probe substrate may furthermore be adjusted to said probe card according to 
claim 42. 

[Claim 59] The probe card assembly according to claim 42 with which said probe substrate 
contains a spacing transducer. 

[Claim 60] Covering which said probe element becomes from the core which consists of the 1st 

ingredient, and the 2nd ingredient is included, and it is a probe card assembly according to claim 

42 with this 2nd ingredient more elastic than this 1st ingredient. 

[Claim 61] The probe card means for making a circuit tester contact electrically. 

The probe substrate means for preparing long and slender elastic electric contact in the 

semiconductor device under a trial, 

The probe card assembly which consists of an interconnect means for connecting electrically 
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said probe card means and said probe substrate means obediently. 

[Claim 62] The probe card assembly according to claim 61 with which said interconnect means 
contains two or more long and slender interconnect elements to which each connects 
electrically one of said the electric contact of the one and said probe card means of said electric 
contact of said probe substrate means elastically. 

[Claim 63] A probe card assembly including the means for furthermore adjusting the inclination 
of said probe substrate means to said probe card means according to claim 61. 
[Claim 64] The probe card containing two or more electric contact, 

the probe substrate which has two or more long and slender elastic probe elements while being 
fixed to said probe card movable, and this thin **** — the thing of an elastic probe element 
through which it flows with one of said the electric contact, respectively, 

The probe card assembly which consists of a movable element arranged so that change may be 
given to the inclination of said probe substrate to said probe card. 

[Claim 65] The probe card assembly according to claim 64 to which migration in the 1st direction 
of said movable element moves said some of probe substrates [ at least ] so that it may 
separate from said probe card. 

[Claim 66] The probe card assembly according to claim 65 with which migration in the 2nd 
direction of said movable element moves said some of probe substrates [ at least ] to the 
direction of said probe card. 

[Claim 67] The probe card assembly according to claim 64 with which the screw thread is 
attached to said movable element. 

[Claim 68] The probe card assembly according to claim 64 with which said movable element 
includes ****. 

[Claim 69] The probe card assembly according to claim 68 with which said **** includes 
actuation ****. 

[Claim 70] The probe card assembly according to claim 64 with which said movable element 
includes servo mechanism. 

[Claim 71] The probe card assembly according to claim 64 with which said movable element 
contains an electrostrictive actuator. 

[Claim 72] The probe card assembly according to claim 64 which contains two or more movable 
elements with which each is arranged so that the location of the part of said probe substrate to 
the part of said probe card may be affected. 

[Claim 73] The probe card assembly according to claim 64 said whose probe substrate is a 
spacing transducer. 

[Claim 74] Covering which said probe element becomes from the core which consists of the 1st 
ingredient, and the 2nd ingredient is included, and it is a probe card assembly according to claim 
64 with this 2nd ingredient more elastic than this 1st ingredient. 

[Claim 75] The probe card means for preparing a semi-conductor circuit tester an interface, 
The probe substrate means and said probe element for supporting two or more long and slender 
elastic probe elements are said thing [ that carry out a probe card flow and said probe substrate 
means is being fixed to said probe card means movable ], 

The probe card assembly which consists of a means for adjusting the inclination of said probe 
substrate means to said probe card means. 

[Claim 76] Covering which said probe element becomes from the core which consists of the 1st 
ingredient, and the 2nd ingredient is included, and it is a probe card assembly according to claim 
75 with this 2nd ingredient more elastic than this 1 st ingredient. 

[Claim 77] The probe card assembly according to claim 75 which is furthermore arranged 
between said probe card means and said probe substrate means, and consists of a mediation 
object means which does the force to said probe card means and said probe substrate means. 



[Translation done.] 
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[Procedure revision] 

[Filing Date] November 13, Heisei 14 (2002. 11.13) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the spacing converter for probe card assemblies, 

The spacing converter substrate which has two or more 1st terminals arranged in an up front 
face, a lower front face, and this up front face, and two or more 2nd terminals arranged in the 
above-mentioned lower front face, 

Contact structure with two or more 1st stability directly mounted in two or more terminals of 
the above 1 st, 

since — the becoming spacing converter. 
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[Claim 2] In a probe card assembly, 

The probe card which has two or more contact terminals which are probe cards and can be set 
on an up front face, a lower front face, and this up front face, 

The mediation object which has the contact structure which is a mediation object and has two 
or more 1st stability extended from an up front face, a lower front face, and the lower front face 
of a mediation object, and contact structure with two or more 2nd stability extended from the up 
front face of a mediation object, 

It has the spacing converter which has contact structure with two or more 3rd stability extended 
from two or more contact pads which are spacing converters and are arranged in an up front 
face, a lower front face, and the lower front face of a spacing converter, and the up front face of 
a spacing converter, 

The contact structure with two or more stability of the above 1st brings about the pressure 

connection with the contact terminal of the above-mentioned probe card, 

The contact structure with two or more stability of the above 2nd brings about the pressure 

connection with the contact pad of the above-mentioned spacing converter, 

Probe card assembly. 

[Claim 3] In a probe card kit. 

The spacing converter which has contact structure with two or more 1st stability extended from 
two or more contact pads which are spacing converters and are arranged in an up front face, a 
lower front face, and the lower front face of a spacing converter, and the up front face of a 
spacing converter, and was adapted for using to two or more surfaces of action on a 
semiconductor wafer, and the tip of contact structure with two or more stability of the above 1st 
which makes pressure contact, 

Are a mediation object and it has contact structure with two or more 2nd stability extended from 
an up front face, a lower front face, and the up front face of a mediation object. Make two or 
more above-mentioned contact pads and pressure connection in the lower front face of the 
above-mentioned spacing converter. It is adapted for using to the tip of contact structure with 
two or more stability of the above 2nd, and has contact structure with two or more 3rd stability 
extended from the lower front face of a mediation object. The mediation object which was 
adapted for using to two or more terminals on a probe card, and the tip of contact structure with 
two or more 3rd stability which makes pressure connection, 
since — the becoming probe card kit. 
[Claim 4] In contact structure with stability, 
The compound interconnect element which has an edge, 

the tip structure of the preliminary manufacture connected with the above-mentioned edge of 
this compound interconnect element — since — contact structure with the becoming stability. 
[Claim 5] The step which deposits at least one layer of at least one electrical conducting 
material on a silicon wafer in the approach of manufacturing tip structure to the edge of contact 
structure, 

the above — the step which deposits the layer of a masking material on the crowning of one 
conductive layer even if few. 

The step which carries out patterning of the opening in the above-mentioned masking material, 
The step which deposits at least one layer of at least one electrical conducting material in the 
above-mentioned opening. 

The step which removes the above-mentioned masking material, 
The ****** approach. 

[Claim 6] The probe card containing two or more electric contact, 

The probe substrate which has two or more long and slender elastic probe elements, 

the obedient interconnect structure which it is arranged between said probe cards and said 

probe substrates, and is connected electrically [ one and said electric contact of said probe 

element / one ] — since — the becoming probe card assembly. 

[Claim 7] The probe card means for making a circuit tester contact electrically, 

The probe substrate means for preparing long and slender elastic electric contact in the 

semiconductor device under a trial, 
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The interconnect means for connecting electrically said probe card means and said probe 

substrate means obediently, 

since — the becoming probe card assembly. 

[Claim 8] The probe card containing two or more electric contact, 

while being fixed to said probe card movable — two or more long and slender elastic probe 
elements — having — this thin **** — the probe substrate of an elastic probe element which 
flows with one of said the electric contact, respectively, 

The movable element arranged so that change may be given to the inclination of said probe 

substrate to said probe card, 

since — the becoming probe card assembly. 

[Claim 9] The probe card means for preparing a semi-conductor circuit tester an interface, 
A probe substrate means by which support two or more long and slender elastic probe elements, 
and said probe element flows for said probe card means, and is being fixed to said probe card 
means movable, 

The means for adjusting the inclination of said probe substrate means to said probe card means, 
since — the becoming probe card assembly. 



[Translation done.] 
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CTORS AND INTEGRATED CIRCUIT PACKAGESj ) , RS5.3 
17,479 % ( TPLATED COMPLIANT LEAD J ) , 111^5,08 
6,337 ( TCONNECTING STRUCTURE OF ELECTRONIC PAR 
T AND ELECTRONIC DEVICE USING THE STRUCTURE J ) , 
|5]g§5,067,007 ( TSEH1 CONDUCTOR DEVICE HAVING LE 
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ADS FOR MOUNTING TO A SURFACE OF A PRINTED CIRCUIT 
BOARDJ ) , 151314,989,069 ( ("SEMICONDUCTOR PACK 
AGE HAVING LEADS THAT BREAK-AWAYFROM SUPPORTS 
J ) s |p]H4,893,172 ^ ( TCONNECTING STRUCTUREFOR 
ELECTRONIC PART AND METHOD OF MANUFACTURING THE S 
AMEJ ) , |B]3S4,793.814 *f ( IELECTRICAL CIRCUIT BO 
ARD INTERCONNECT J ) » |p]^4, 777, 564 *f ( HEADFRA 
ME FOR USE WITH SURFACE MOUNTED COMPONENTS J ) , 
|p]|g4,764,848 ( TSURFACE MOUNTED ARRAY STRAIN R 
ELIEF DEV1CEJ ) , |t]gS4,667, 219 *f ( TSEMICONDUCTO 10 
R CHIP INTERFACEJ ) . |B]^4, 642, 889 ^ ( TCOMPLIAN 
T INTERCONNECT I ONAND METHOD THEREFOR J ) , |5]gJ4,3 
30, 165 % ( rpRESS-CONTACT TYPE INTERCONNECTOR 
SJ ) s IBIS4, 295, 700 ( TINTERCONNECTORS J ) , 
|B]g§4, 067, 104 ( TMEHOD OF FABRICATING AN ARRAY 
OF FLEXIBLE METALLIC INTERCONNECTS FORCOUPLING MIC 
ROELECTRONICS COMPONENTS J ) , 11^3, 795, 037 *f 

( TELECTRICAL CONNECTOR DEVICE J ) s 11^3, 616, 53 
2 *f ( TMULTILAYER PRINTED CIRCUITELECTRICAL INTER 
CONNECTION DEVICEJ ) » RtfR£3, 509, 270 % ( TINT 20 
ERCONNECTION FOR PRINTED CIRCUITS AND METHOD OF MA 
KING SAMEJ ) T-&3o 
[0 0 18] 

SHE, yn-7ttS-r5fci&©aS*ffi«f SCfc-p 
[0 0 19] *8HJ©fl&©aWB» 7n-7SfgCDftS 

ftltC-T^, ^SSflaR^t^D-r^^TSfci&OfiS* 30 
[0 0 2 0] *BU!©f6©B«B» tfn>;f-*yh 

[0 0 2 l] *56W©ffiOBWtt> 

[0 0 2 2] 

[iwi*iifi*'r*fc»o#8a *»wt<fcn{f, 7n- 40 

fr&EftrTS, ff?2©atfc©«^tt©£5}g8!i!*f§ii£W 
gpgffi, *©Ta&BK^£n*«a©«tt><-y K 

c*f) . Rtf*©±fflMfc*j«-4tt?fr&Efrr 

5, Jg3©mS1i©&3&fe£«ig (^o-^BJR) *W 50 
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[0 0 2 3] ttffittti. ^n-rA-KOiapaffifcra 

irj watt) mmftzmmtzzt 

Ml) ^MSLT, :/p-7gfft©ft«^ 7p-7*SS 
2ftS^fl*?©2*j£-f3»i||^y K fc©H 

So 

[0 0 2 4] tttffc LT> a»©a7ctt©»5SftWIJi 

*ffi©a?ttitt$ crat^ ^a»oM6<) 
*-&*fci6K:, immeiMRiidasR cr a^t;, rang 

[0 0 2 5] -flglc, nnKftm£SJRk:J:9T. * 

©±BKii5*^5iff-rsa»©a7ctt©a&s»«fl!ii 
jtRwaaeae-y* asm x-w^ytf-zyh 
©ssg? crafr^ ¥»«*?©»»/<? K) tswr 

*i:Rfl*lc, *©TWSflS£«^5HHSSS« Cffcto 
13, JftH/V?h\ X«ft#fcLT, «7ttt©;&£&fel!fif 

[0026] immv> i o©igttt j:nif, 
a, yp-r*-Ffc*tffiffl-r5©ta^Lfc» r* 
iRi*iifE-r4fcii)©awi*, hrtic#i*5^hfeor 

[0 02 7] *fSBj§© 1 0©8«£«fcftfcf, P^PSgmtg 
fit j£gfg ©±g|Mfr 6 f § afctt© fe § Steffi 

^^ns) «nag»ig©T«B5^is^6®#"rs 
[0028] *igB^o i Kommk&tuf. ft&#m& 

[0 0 2 9] #fgBjl© 1 0©ffi^t«J:ntf, ^n-^g 

^lt, ««i:LT©a^*a5S«as*©«aw ceo 
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[0030] r$£j tt^ffllSofiEffltt, *9Hn»ic 
»«n*ffi«HtlWOWRt:«*ti*J:5ftlt*OflkO 10 

coo3i] &mm-e&m*& rz-?v>?j&vu t 
Gfeffi) <o$tt («7t) ai&fcsivrs, #«sjR 

[0032] *wffl»Tffiffl-rs r«iiijjii«j . rjg 

? J , KJ RZfl»K0«lgtt. ffi£»flB9Rtf|g 20 

[0 0 3 3] ftffiiLT, 37tt, «?3>#-*>b 
[0 0 3 4] imtLT. 3 7tt, f?n^-^Vh 

jROttMWicett?#«. (JLSB L fcS 1 A 30 

- 1 1 f t#H«nfc«r^. ) *%0j§© i -Dcommmoym 

«K**?©»»>W Kfc, (00* tf, 7^-f#>7-<> 
(0>J*fcf, «JMb¥***lcJ:*» gffil 
[0 0 3 5] 37©ffi*ffc«B§L 

r, mm&$:>*mirz> m^i mm (smmoms 40 

CRtf 5Dt>#SH£nfcl^) , &tf37©£fi, X«3 

■&3fcacaraj£»ij* (subjoin 5 b 

[0 0 3 6] HRfc, 3(aWlffl»K:35iKLfcttW*iii; 
Hl*3k:&S<Dtt» PB£T?tt&i^#, *»fflE*»50**»0 
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t. <fc¥Mfflf£S?£ (cvd) fc % ^SMffifiltSa (P 

vd) mt*xim#9cf7Vsn<omm®mz®Lx, 

t, tm*«irrsfc»0c:n&fiffi<D£Ttt, -est 

[00 3 7] -irk, ^^y*»oi«*Bfi-eflMMl 
4«-r5fc*tc, w«{fc*wigtf»aT»»>, i#k& 

[0 0 3 8] *»W0flfi©Hasfi90*^ 37ti, fcfta 

ojsmcftsssnso 37, Rr?*3Fo^a<i:t.B» 
wiaj»^o«K37o«i«w)*ffl«-«', a 

[0 0 3 9] 3 7 £71' fc*„ 

[0 0 4 0] 3 7Rtf«^©W£fcttS«ft»»tfBIJ 
[0 0 4 1] WBTttit, HRWlc*#lc/J^*ft>fS 

(«o*if, 3. o=;wt) -e&umwmn?) mm 
v&m 37TM»-r*cfc*ff5affi*Kifl-r*. * 

ttttj^, 37CtefcoTJ6*ns«IIiiK:«J:»), ISSi: 

twns) «t»)fe^4»)*#ftfi« («iittf, 100 

^*1-§i:LTfe, $*ffle-y^ (0ij*tf, l 0^ 

[0 0 4 2] *fS«OCHAli:««oa. «^ffl5g^ 
S^*, 01* ff, 25 = ^n> ((im) WT©Sfi©»f 
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[0 0 4 3] *&w<om&mm$mmm&. mntzmn. 

[0 0 4 4] *fg$©iiAD©?lJiU±, *SKH<DfflS8« 10 

[0045] *56w<o 1 ■oommz&tuf. »?ns 

TO OHM) Tfif37, xait£4B£8tt£&£tt 

x-mmftttmKummsif&tzztimvo ^<Dmm 20 
n^Kmm^mt mmmiDm 1 0 k t#i»£ 

mvmm'wnm, RitmtLx. x^xhv-tts 

^Tv X«£l#S*£±T'1f2fc©ffl4?©tBSJffigf??©M 30 

[0046] wstca»*n?tv^ott; *awoa^ta 

[0 0 4 7] *R9J©ftffR(;l:> *?=i 

[0048] nittmttiit^tts x7y 

JtLTB^BBA'tiSo ffiSHfi. =17© rs^J fcfefc 50 
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ofc rjSjgjgj fcLTftfUU *©M£;b\ ±*I^£0 

^Efc^T*n&©Rj5*WTS£fc*j»*-rSo 

[0 0 4 9] *fgljB©1$gftfiJiif±, 7n-7giR#, 
3 X«¥ffltttt«©&!jn©TO£*®£-e-r\ y 

©«£F±l«:iS88Bfi-?£Sj£K:*So 
[0 0 5 0] #fgBJ§© 1 £*Uf, <g^tt©& 

[0 0 5 1 ] *58lE<Dfl!W>BW, «fS, &tfflJ£tt, W 
[0 0 5 2] 

ttLTmmicK-ztis *©«h\ mmw\z*-$nT^ 

5 0 cn60«aF3ift*«i«lcHaiLT*lfflB*BiiB-r* 
tf, S8?£ftfct,>©H\ *£HJi©fflHu MSH^iin 

[0 0 5 3] *tifflFIIMH& -7u--?t>- K7.-fe>7 

y. *©«jassR, sif*n6*fflt^^ffi*BJi-rt 

©ffij^lcfcf LTEfcffifc* t fc 6 "T ftUb 
«^©fcSSI^i§«^3Cfc#**WTfc 
5c #»z:f±, «7tte©$3»«fllli6«\ ra^fflSft 

mssij kLTSiffl^n, cnafiiiif, 1995^5 

£26 BtWH^n, LT*ifi«»lc»0iitr, 
±j$Lfc*B#!*mgi!g08/452, 255*1 ( rfi«0U ) © 
BB^KE«*nTU^S. *#fFto^t±. 01-5, &t>* 

06 -i4©f2«£33i^-z\ attiKtra^* nsfiffio« 

oA^S^-T5t©Tfe5o 
[0 0 5 4] ^onftjBtttt, ( 1 ) LT 
©«£ffi5»«E*0ttttWttK*«4U (2) «S 

>h©a?tng$ns) T'M^l, ^^t\ awatf 
jSJBsnr, «?3y^-^>h©»fei^*gp^c$ 

CtW^ ffl7ttt©S5fflSS^S« (tftoSJR) 

% a ra^j ffisg^g^a, -fist, *fss^© 

[0 0 5 5] IK 2, 3Rtf4«» 

[0 0 5 6] fit»Tftt±E, «7ctt*M/Tx-r§?«-a-fflS 
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[0 0 5 7] H£> JM»TI4±IC % mm (9Ptt) #ft£ 
^©m^lStciD, «?3 Hc@5£L-f> 

[0 0 5 8] 01 fcft^T^ mscwfcffisjgf^fg 1 1 

OCB, rftftl (ffilAlf, 40, OOOpsii 
H'>ftlfMI^t5»8) ©37 1 1 2£, 
niftl ttfi (tf9*tf, 80, OOOps ii!) 

tt#m£.tt?&wm <Df3L>v cfitwiD 1 1 4 k 
tftsns. 371 1 2 a, wtejioia^ftjt^sfc 
tTBgjB c*js) sn*fMMarca&»K o. 0005 

A^O. 00 30^>f- (0. 0 o i -r>^= 1 5;l/ = 
£#T*t£„ ->x;H 1 4«, K£i£^£ftfc37 1 1 20 

[0 0 5 9] RIB, *«WOffl5«^HI6t3tLTS 

■5. ^©5tt«i i o bic$3i^Tiipxe,n§^ r f j £*f 

to fflSSMa^tfEflSMLTl^S*? 
(HT-JIT) fiilRl£J:')s W6fr»ctS»i:LT» 

ft^w^st^oT^is-rs, ffttJ-s ra^j gift 30 

[0 0 6 0] rgESttJ ©*5MfT\ tfc^^iP? 
(0. 00 0 2 5*^0. 00 5 0 0^>f) ^©Jffl-T 
5/xJl/l 1 414, ffl5g^g*l 1 0£ 

ssai*, naa^s^i 1 o<D2o©san ioai: 

1 1 0 b<DmKt>rct>t£t&X*%Z a (HlKfc^ 40 
T, l lOatt, fflSgi^S* 1 1 OCQ-ffiZ 

*U SSPl 1 OBEttlRlLfc^ROiifi&tt^SnT^ 

Rmmmmi 1 o«, tfj T*sie2ft££ffiT**2n 

[0061] ffi£&£gx (ma if, i i o) a, in* 
£n£>igM7J£)SgLT<Iftt-£> £££££>#, KfilRl 
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[0 0 6 2] rmtisiKj atf ritw 

7ii2)^ -istus £nr, teffitt, a 
satciSflFLT, astwrs. cne»©fflf§©ffiffl 

[0 0 6 3] 02£*>^T, *«W&*BSSf«3SR 1 2 
Ottt, 1 2 2(11 2 £25©) fc, 

aKi/x/bl 2 4 (11 4 £05180 £ff<£%nZo CCD 
VHDtkfe. 37 1 2 28, 2-3<0»ft«*2&-rsJ:9£ 

ra©a7Etto«affl5«a*, fgs&ftg* 1 2 0 

©2O04S8M 2 0 a 1 2 0 bt)mct>1t£tCt1fi 
T'ff So (0 2 £*5U>T, 1 2 0 a &4, fflSJg 

1 2 0<D-4S»*^U S^SC 1 2 0 b tWiRiLfe 

tfFKSttrTSIKK, ffiSttflBBRi 2 0(4, rFj T* 

[0 0 6 4] 03£i5(^T, *mW^ffl5®^!S^l 3 
0£J4, |^«l£, tl3 7 1 3 2(11 2£E») 
IS->x;H 3 4(11 4£E«0 £j&ra-$n«o ^© 

wo4Kr« 37 i 3 2t±, io<D»ttap**-r««fc5t 

<t-5£, Cl£D<t-5£LT, ffn>|-^yf (^@ 

m) rao«[7ittofestas»a*, tissMs* 1 3 0 

©2O<D3$g01 3 0 a t 1 3 0 b©S£fefce>-r<l tff 
(H3 £*S^T, #Pf,S^ 1 3 0 a B, +SS^ 
mWMl 3 0(D-«gp^^L, ^gPl 3 0 b£*f|p]Lfc 

ttenscttft*. f^stLT, i§s^ms«i 30 
^ifflLt, r f ' j x-mtttiz&WX'Tmnz&o 

£, *OiS8»l 30 b&WX-mMZ&t£tt>X°%Z>c 
[0 0 6 5] 04(4, #;K37 1 4 2fcH>'x;H 4 

4**rrs, a7ti4©ss#j»gitS«i 4oo»i 

SS^J^-To COWO«^, fflS^S^l 4 014, * 
K«£!«¥&fr#55£ (01£Ef») T'feO, SftLfc 
ftlSS 1 4 0 b(4, *©«¥*ft*lC»LT«&|ftlCffffl 

tzmmti r f j *stts. 

[0 0 6 6] 0 5t4, D;K37 1 5 2 tlS->x;H 5 

4*wr*, a^ttofei>tasg^s«i 5ocoffl©n 

JfiffJ*35f. c ffias^s^i 5 0 {4, « 

rc^jg^j -e* 5, »iS£(4<i3b>£saLfc$t^ 

Tfj T*Si2£n3£9n?3f>£n5<k3£, E7J 
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[0 0 6 7] WBZtlltWlt* ««37J4» &M<DW 

[0068] i/x.)W *5ut&mi/3.))s cwt?kuw io 

LT©fflSffiK«ifi<D«ttW«Ht (W*fcf, 5Ptt) ft 
stirf §^Kri7©^£?il<-f £<, s/i;i/W370Btt 
3filS©it*tt» 2 : itf#3lTfc!>, '>&< 

3 : iRtf*J>4< fct 5 : 1 10 : liS 

4 0 (LfrL, SWBIfctt, =J7©i|g|WMaj£tt£* 20 

£ , KKtm?fiMK£j£'r 4 £ #i*-«e»r?* * o 

TTHKHNBKHi:*. 30 
[0 0 6 9] 37 ( 1 1 2, 1 2 2, 1 3 2, 1 4 2) 
fcjgLfcltfmcB, E£T?fct\&V ft, 7;l/5-0A, 

m, stH-ne^ftfttf^tiSo cn^cDttmm 

OA, fxvx, *F5*A, 7 stf^ne. 
©ftftfr£«J&2tt£¥ffltf<IfflnjaiT-£?>o 40 
[0 0 7 0] ff3>,f-*>KD8?'\©3 7 C7-r 
■V') ©-«©ffi*tlR]i&9tttf CttTTMfcBWcBi; 
5) It. HfiK, Qgg, E*, &tf/X(±iS^i£x* 

^LJM-^ttfcotm ft) 

cna, *f6w*iai5-r«oK:aLTt">s. #fts*m 

i. fi* (1 1 4, 1 2 4, 1 3 4, 1 4 4) tgL 
fcttfifctt, (£Jf->x;l/©ffl4©Jf£WLT, fcTF? 50 
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n/WK »&tf*tt?>©ftft£:, Pu£i:*»S 
5, ft «#KSK©ft) -f^i-ncynM 

t. m&mt, ^jtftsstf^n^ftft, wzrfvf- 
+8¥©7tsS&tf^tt£©ftfti;, ^y^xf>t, *y 
77y^#$ns 0 ¥ffl#©tfc±tfa<ffis©#&fctt, 
xx, is, fxvx, -o^oA, stf^n^ftftft 

[0071] cti6©»iwm*, ±istfE«Lfc^a 
©37#8£t>;fcoT«*-fcaK^£ft*«i£tt, & 

tea, 4037Ct>ftoT^?+%liti:fcB, iffiSW 
■etift^o *fS^©io©Sg^c c fcni±\ ft©n7£fc> 

•y*-r«) *§ft, ^•y^ntt^saic-rs^ic, s 

•f, ft©7^XxA£frfcoT!f^Sl©P^Jl£fitrf 

[00 7 2] 01-5 IC^r <£ 5 *fi«^W4ffiSffiB® 
Miti, f«jo. 0 0 l^>^©n7g£, 0. 00H> 
^©i/x;b»ft#L, ftoT, *IS««g*tt, fio. 
0 0 3-Y^©^ft@ (f n7g£f 2fg©i/ 

x;WP) ft*-T4o -ISt, ->x;l/©c©S*(i, 37 
©S3 (fiRlxJf, US) ©0. 2-5. 0 (l/53b^5> 
5) {gggi:^:4o 

[0 0 7 3] «£ffiSS»g*fcMT5»Ofr©W^W 

[0 0 7 4] (a) 1. 5 5;l/©Etlft^-r-S>ft©7-r 
■V 3 7*^, 405 ;1/©±S, SD* 9 5 ;l/¥g©H& C 
Mft (0 5JCE®) ft^-Ti-iaiCfiStff^^tx, 0. 7 5 
= ;H0zy^r;H^ (4*1= 1 . 5 + 2X 

0. 7 5 = 3 5W T, ff«tU4O5 07^n>f 
>^©fiH£SII£§S-f£o ^Si:LT©a^fflSS 
809KB, »3-5^7A/5;l/©tffeSa (k) £M 
^•T4o ffiS^Ft, 3-5 5;1/OI|rIB, m$ktLT9 
-2 Sf^^comMtitKZo C©flMtt, ^»ftffl©lf 

[0 0 7 5] (b) 1. 0^;P©«Sft*f 4ft©7-< 
t3 7tf, 3 5 5rt/©£ft«*rrS«fc3£dBB*n, 

1. 2 5 s/vo-'^M^'^sn (iM= 1 . 0 

+ 2X1. 25 = 3. 5 5;W T, ffi«i:LTft©50 

(k) ftM^LT, 7 , a-7ffl©tffe^tBBatT* 

[0 0 7 6] (c) 1. 5 5d/©E£*W - f*£© , 7-f 
+ 3 7*^, 2 0 5^Oifi, Stf*<J5^;l/©^S©BSS 
^tt»ftft^-rS±5tJ«JB*n, 0. 7 5 5^7 

^bxttwe^y+sna (^»s=i. 5 + 2x0. 
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75 = 3 „ Lx<D&&®Kmwmm&, » 

2-3**52>/5;l/©ffte£S[ (k) fcS^LT. 
[0 0 7 7] WTTMKBfflC^fi^K, 37tt, A 

is«, ttabj (x-^gRjfb^yx^ yy) tmm 

■T<tt*4i/\ fc^3Ci:T*£3. 10 
[0 0 7 8] §MksUk 

06 fi, 21 4*W*Sh**?=i>'#-*:/h2 

1 2tcng*nfc, ffl5g^sii2 1 o<oi-D(ommm 

2 0 0^-To COM©^ RS (Wfctf. &) 

+ 37 2 16^ HBfcfc^TJB? 2 1 4 fC#>TV > 

^ >^sa^ffl^Ta^?n^ 0 37©^gP2 1 20 

6 a KfcttS&iSS'Jfct, S?2 1 4©«ttM©Ji«« 
[0 0 7 9] i/x;l/ (ftffK) Jb\ 7-r^n7 2 1 6tC 
ft. rtB2 1 8fc*WH2 2 0*SU ^©WTaOilti^ 

j££ttT, ffiS©a7&tt#, ffiSS«S3R2 1 Ofctt^- 
T't, ftJltt, 37W2 1 6±fcfiBWm2 2 0£* 30 

So ttlf^LT, rtJf 2 1 8W8tU W12 2 
0£, mW*RXf¥mWt^1&&ttib1t&ti1t*3Sff3 

[0080] mz^JMB 

WW 2 1 0 ati, fflSgStg«©g*^2 1 0 bfc&P* 
5tlSE«* (^ffi TFJ ) ©ISStLT, ^ff&W* 
WJS7j£§ttSo 

[0 0 8 1] 06tC3Vf <IBH (2 18, 2 2 

0) fi, 372 1 6f£^T*4<, ililiLT (Wr£L 
IC) 37 2 1 6lC|?IS-rS^?2 1 4 ©SO (ffcfo 
■5, S«8IJ2 1 6 a WW OBmSffi±ftt.«3. ctl 
Kiot, +§5JtilS^2 1 0#. JB?t5tHl.^)ffifi 50 
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mnmmmmmmcMLx, mnmc mm. 5 0 
%i 9 *>*#<) *#f5o — ss^. urn 

Si5£ft%fg? C £ #-||&tc# 3; Li, \ »3iKU4» ~>x 

[0 0 8 2] -f&W&ffiHi: LT, 37«ftW 
(ft*) £n*Jt«tt'hS«,MiattH\ tt*fcLTOa* 

ffls»iss«tK-e-5n*««y3 ( tfj ) 

StHSffi£<* (S?^03i7«2 1 6 a 
StfftlBrfjlCfiftmif 37S (2 16 a) g 

[0 0 8 3] *^ifflST'ffli/^ r«^3>#-*>-hj 
cmtf, 2 1 2) tv^fflisttt, Hjrettavtf, 
nmm&xffttmis. ^ ^jnxsDxst: ft*" 

U^A (G a A s) t^££0ratt¥*fttffiSl«)¥ 

[0 0 8 4] *«WOffl5SIRB*{i, WIC, WTOfe 
• ^ft/^-y Si^S^S < „ i/'J n 

[0 0 8 5] *RHOffi5iM9B9IHi, *n*<, 

ttsfijio oaua*s^sjSTa*M*v\ cna, it* 

So cm, ^v*3wa« («*ar, B)S6) mmtL 
xm^n. &rc, mM.mmmmiznLxmm<Dmmm 

*stWft*as«a»K:«*ns'<>i/n;7^-;i/ (b 
ta) m<o. ttnn&M&emmtitmtit&zwm 

[0086] *»W©^aofijjS©tfk:(4. ^Sogii 
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tBSSNttffifift *S©±©£iI©i!S££:ttLT. Mi£ 
^nyf >t5:Wt5 P C Bf iDS5:§U^;l/fr 

(W*tf, Bj^Sl/^tt) Wtttfttfc, W£©ffljttcj# 

[0 0 8 7] *^ffl»T*ffli/\ tzummmmztiz 

r«7ctt©fc*j ti^fflffitt, infc&ftfcflfffi (&tt 
cassias*) *jgi*u $fc, rsagftj tv^ffl 20 

[oo8 8] &&<Dwmt, WHHKBanta^snr 
?©HHfcfcmas-«-e©mi«**rr*«j: 5 fcEai-r 

ffilltsxf";^, mi(t>¥mfa*y*-i? (SIM 40 
M«F©) ©j&Btt^Ss-rsXxy^i:, £W.tLT, 
«7ctt©aB5fflS»KS* (a7ctt©feSSte«ii) * 

[0 0 8 9] um-£tiit<{yid—#y7> 

4B5SSEBJR2 2 0©«rtg|5 (ASii©flH5t^«fliR) 
2 2 2«, ±i2LfcJ:3t, *ffiMn7*\ XttHfc« 

2©ft^2 2 2 btt, (WrO 
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cfc^«rtgi3 2 2 2tbftoT««n«. 3Mtf8©*UB 
2 2 &t>\ S§«*» 2 2 4KtofcoTJ6*n«o 
[0 0 9 0] fiBBBtfc, n«2 2 6*«SKWfcSifrr* 

ctE.t'K ssh^lt, mw&mmmt\ mm* tut 
©0>jjswa:*mH\ iS^tfST**), &sc©jsw± 

7jT% £offit©jI«£JP£ mz.i£. 0. 1-3. 0 
[009 1] Wl2 2 6tt^Jifc-r*Cfc««"P**. 00 

«rtsP2 2 2*i«*»ai©37-pa&*eo-ett, fis 

^ 2 2 605W<tt, 1 o©H«, tifetffi 
[009 2] gy^ffW 

08 It. ffigfc (»<?&£< ©5 13 6 <I) ©fflS»SS 

*2 5 1 -2 5 6^ ~fu--rti- mx mmWKtt: 
yj-c-fn-rti-vizn^tizmT-ty/v) m<om 

fa^-*>h 2 6 0©gffi±t^g^ns*SS<?ij2 
5 0 fn-?*- F»A©4S?&tf»* h b- 

Bas©W«ffc;<Dfci&fc:. c©Hffi^e>^W*nT 
l/^o 2 5 1 -2 5 6<?)Hm 0. 0 

5-0. 1 o^yf-t^sitmnonyf- (mm) vm 

£3 0 fflSSRS*2 5 1 -2 5 614s *n5©g*« 
Ofctt) #0. 0 0 5-0. 0 1 04>?£^r>1tm2 

©ffliMftif'v^taaidK, *jgRtf/xttE(Ri?n 
s^7-t>^>j(4, ant, rp^n^gjggj twns. 

[0 0 9 3] ia^©J:9lCs 1SSS^*©5 l c^2 5l 
b ••• 2 5 6 b {4, 2 OCWftWtttlE^JSn*^ d 
4-U40!l*l4\ Saf/^K ©20©sptTft5»J*W 
-rs^ft-^tgtt^-tti. (MI^Rtf/Xt4x-i/*> 

[0094] -figtc, *w«B»tra^«nsnfflie!i%ii 

[0 09 5] ^#Xtii©^ffl 

h ©*f^©E»«ft*g5««SSlE© 

S^S»{4, 114S«^#tyffiS©ji^=S:»S©tt*© 

[0096] awwcaasnfeir^ cwca, 

tf«?3>#— *> h^©^©HS©f£:i6©SiJffl, 1. 
o1fS^1#3gi:LT, %a©ffiS«ffi«lifi (0>J^tf, a 
S14©SSSM1Sii) *Wm?%m \ 1 A-l 1 FtBB 

lt©ih«, st/«a»fi c*+'j7) t*sa©ffis« 
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*-paaoffls»«ifi**R^-rsH 1 2 a - 1 2 ct 

[0 0 9 7] H9-1U4, «SS**fli^T, ftSfifjg 

[0 0 9 8] 09 tt, 8&2 5 0©^l©Xr7^i 

2 5 4<Dgffi±lcSg£ftS 0 «&S1£2 5 4t£, flfcL 
T, 1^ (1-10 «x»i7;I/5 -^Afgi:-r?> 10 

<: vx+>^2 5 2 «, &a©* h us; ' 

ig£fi)TSI-f 3GtS2 5 6 a, 2 5 6b, 2 5 6 c{C33^ 

5E/*£— >fc;£n*o {£§2 5 6 a, 2 5 6 b, Rtf 
Z56ctt, S^aytf-^y hoiSBHc 

EEffirtSo {uS2 5 6 a, 2 5 6 b, &tf2 5 6 c tt, 

«*Wfa 0 B*0«fc?£v cnS. fii2 5 6 a 1 2 

5 6b, Rtf 2 5 6 c iCftt^T, ?§ 2 5 4 20 

tS§y}¥Uyi2 5 7TWW9fc3aS«n*. ttl#i:L 

K{t*wtxyf->yr*c4:tBrii-p«*. co-is 

[0 0 9 9] MIS (H^Ttt^<03* lO) © 

(0IMI& 2 5 6 b) fcJBjSStt*. tna, «S?<-y 

*m<D&M<ow3}%W£*m^rmiiLi£tu £»©*ra 30 

£*1-sftMg£#&o tH*tf, mm&2 5 8tt, 
<WSattLhtit*n*-yy;l/0»i^ («0Atf, 10- 

(Wtfcf, 1 ov^^D-fyf) , fit^THKo&o* 
i/^ (09*. tf, 20v>fjrn^^) H, tt^T— ^$71/ 
©J±««JS^ (0>J*t£, 2 0 0^^o-f>f) H, ft 
H<0&<E>S**<DSv> (0!l*t£, 1 OOv^^n^yf) 

'<m<D$L(omt>\ wsl2 5 4 nun m^n. 7;i/~x 
■y-A, go tioT rjgssu *ns©*i»±-rsfc«>jc: 40 

£4*sfc&T*&r>, «K©&<D«»©»^Jifci\ 
co 1 00] moKzit&siz. mis.&mmmm<Dm®L 

(^T*tt^<©-5% 1 O) 10372 6 0*^ #J*J£, 
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2 5 8±Og«*tli. 37 2 6 0^, ±IE©tt?3 

^2 5 2A^T*ti?n, SSJiltLT, Hilt* 

£<<D?t530) Ogjiffl5}gl>1®^2 6 4 taa. 
CO 1 0 1] H6{CBBiILTl«BJ!Lfc, Sft? (2 1 4) 
< fcRS LfcUBfcfclB 9 £sl§§*ffi i: Mile b 

t, ummum 6 2i±, *ne>©m-ts$ts£fl§ig2 

5 8C37 2 6 0*ttH£tt|gU RffS©i§^, ISSfc 

CO 1 0 2] i/'jnyJi-A^iftiStLTffifflt' 
££B££ttfcfl:iSi#ij£tf, neat* 

fi?nT^««7ctto««»«mifiic»s (p*tf, * 

So 

co i o 3] ai2c^-rj:5e, «ttas2 54a, a 

(&££n3o (i^HOSMfc^x-y^y^i, ftW 
?U $fc flfc£<D*m«\ ^©IgTMIfrLfrx^ 

©bus t nmn. ftffimmfcisifz- v ^;kd*^bs 

So enciot, *SSi:bT, (H^-e«^<© 
3?30) ©ffl4rKlH!»U1fS4*BS»aS}lS2 6 4 
St), Ctl(iil2 6 6T*^^tl, t?ny4!-^yh 

nso 

co i o 4] «R-r<tt±, Mitffitf. «tt 
co i o 5] «a»soaMN<k*i»±-rscti, &vm^ 

fcoTSS?nSI?Il Ov^fi'D^^Citi©^, ft 
fc, iii:^i^^DX•y5 L y^?S^cMLT, Hftt^isa 

co 1 0 6] ftetLT, 0i3»csrj:at, m&mm 

2 5 4 0tt*fc$feffl,T, (0^T'li^<<D^^3 
O) OtiSSMg^2 6 4^, rt»lc|IRO^*<rt-* 
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c tft-ZZZo «>U rJ^x-^XttCTIHIallSSSSF© 
s„ ap^.t, ^ofr©js;iK:fc^T, *g5gMi^fg2 6 

ijP;L5>ftS*§£T-£S„ £©§W©fci6K:, SfcSSL 
t^©&, §§m#ftfr£ffM£tifc^-y->ai:i/^fc. 
«»©ft£*tf SjIW&v'- h 2 6 8T% flS&^SIft 

co i o 7] ±m<D&m 2 5 o©#g&ms«, ftssiflf 
it (2 5 8) *n±ffi«©mMo^i4^e»^^^n 
t> «^±ffiic©msi©^«£^siucfe3 0 ±i£L 

*?©{£»Bl£TS©£1i&T+#)ILT^So ffi©»& 

i«LfcltMfttttt£M^-rs, ns/*<?AH©S|-0;6>©«- 
Stt, -fit, ffl5eiB!g*^;ttt{SSIi4fi!t1- S©lc 

©&SfflSg^g||±©SiS«Blli: LT+^cti^ 

cntiatT, &&2 5 otftg2ns&& 

£©iii«g^£»tSo #Ulf, 30 
(2 5 8 %#sa) ©|g 1 cDJl (±!E© i 3 Jc^-Tii 

LT©fg5fiH5!gl!©l^& S&SS^SllC t {5J©15« 

fete. z<Dmnrcnn.$>¥fiitt\28iTo 
[0108] 0i4ti, mnmmmmzmmtzrctbiDtt 
wnmm2 7 o^-r 0 ;:©fifiS0j©*§^ 

*ffi2 7 2*V «44S«2 7 4 ©SSHcffltenT, 0 9 

<©9"Sl-3) ©MP 2 7 6£Wf ^xfc-MC'^-Xb 40 
£tlS 0 MP2 7 6«, tgsg^g«^ &±Lm'&tL 

^acrw^s, ffls&^sgtf rgij ■?&£©«, 
*©-«#, m^p^-tf-*^©^ xaiftxs 

^m^ThZo ) mnpwmmt, «ass2 7 4©g 
ffiF^c&ft-r 3#-©g&-£2 7 8*znz&oiz, 1 
-^^©s^^rrsj:?^ ffis©is«^tt7DT« 
toi^nSo 50 
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[0 10 9] 37 (y-Ti'T.-rA) 2 8 0A\ r^P2 7 

w&^tffcwr&o £©0*©*§^ m^<Dmmt<DTc 

fcfc, io©fflSj&&!gjR©-«L!b^*nTVft^o 

5g 2 5 8 T-144 < , w&mm. 2 7 4 icjisf^ >rw yf 

■$tlZ>t^o&T\ m£2 7 0#±i2BLfc£K*2 5 0 i: 

(2 8 0) i)\ mftmftv-r-txyrjyifw&zm^ 

X, 7;l/5-^AS« (2 7 4) ©affitSSt^^x 

[0 1 1 0] IS (2 7 0) ©#©Xx-y:/T*fi, &© 
12 8 2^, 37 2 8 OtCfrfcoT, $fc, fl#2 7 8 
Ptft^tS. ma 2 7 6 ft©ffig 2 7 4 ©Btt1B«±tfiS 
£ftS (09* tf, *v o £©J12 8 2©±& 

IS£&LT©fi:5ifttt»©j|ttfc, Stt^S 

*»js-rsc trass *ttsfi*^£?n 

St) o 

[0 111] ^.y-JrMfOJtttWBBiatmoJi 
2 8 4^ 12 8 2tC^fcoTj5l$n5o ±2Lfu £ fc-5 

©ffi©±^§Wti, IS*tLT©tg5gg!S«©ffii^ 

© (H^©<t o k) ffimmmi<nz>&®m&<Dm{\& 

So 

[0112] mxf'^tfc^t, -rxz-yytim 
7 2, &tf!»tts«2 7 4 3W*s«n; &mtLT, m 

a©#S*fflSgSg!S* (E12{CE®) ft\ XliStwc 

)&) ©i/^-fn^tftSo 

[oi 13] c<Dmmm2 1 o«, ffissM^n©^ 

tfct^ ffi©^iK©SM«A^ ftwrnsmotm 
^wt^imx'h^^t^mmmm^xh^o ^©n 
sgeij2 7 o©sij©^iui, tttt©%n0g2 

5 0-e*HLfc«t34«HSSS (2 5 4) ©3tffiftT?ti 
ft<» i»ttS« (2 7 4) ©OT»£ft£«!A2ft«j£lc 

$>So 

[0 114] ^^Ftt©M^i 

±ie©Sffil±> a^*B5SE«B**»JS^4fcii)©«rff 

4aa%-»»tKwrst.©T?ft»3, ^©tiaw#i± 

tt, m2©*^^©a7£1t*MS-r 4 «k 5 tSSK^to 
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[0 115] HRfc, *fElE©«£ffl58MJRa:, ft 

iEtotLximtzm6K*aKtm mm) sn, ^ 

S*S«pflFlRlBt«JSaB^08/526, 426^Ct¥*BRCfBfc£ 
[0 116] ±ffiOSffitt, a^fflS»«5B«*l!Bfi-r 

[0 117] -fiSt, *ftlB©«£ffl5««g*«, ffi 

Tx mmcnmmm mm.) snso 
[oiis] *m#m?ic-fu-7z?!sxz 

fe*<D#aSffi*BB^LTl/^So 20 
[0 1 19] ^ftfttfe^T. *^W©*B5fiSKSME% 

SSttS. RJSk rtfttttf* 2 0©*I5&3igiS©? 
©te©fc*6fc:) stiffs ci:tfM3: U\, 

[0 120] ^ft{frgffi6ffil# 1 

H15B, *£fH©fflS8^SJR%J!3^fc, ttftft© 1 o 30 
<OHJSei3 0 0*St.H8li:, PCBSS©ffiSI?© 
*feliS«3 0 2tcti, mK (0*T*«£<©?-5 2O) 

3 0 6, 3 0 8*0>mtmft&tls *©#^tt, 
S3 0 2©±gp (±«D II302 a« StfTSP (T 

id g®3 o 2 bce^T»aiLft»miJ»*#r*. 

[0 12 1] 1 M<D^M^7 3 1 lRtf3 1 2#, 2£ 
3 0 2£D±gPgffl3 0 2 a Kfcl^T, /1/3 0 

60«WB»t«t)^»*6n*. lSO(«37 3 1 3 
RXS3 1 4#, S®3 0 2©T8PSSK33</'>T> X/l/- 40 

*-;^3O6©Bffla54HEBl»>{<fr0-5n*o HWc» l 
5vfOD:Kn7 3 1 5St>*3 1 6t\ SS3 0 2©±35g 
ffiKfct^T, 3 0 8 OBfflaJ^lcBi D tttt 

6n, 1J*©«CR373 1 7Stf3 1 8*V SS3 0 2 
©TWSffifcC^T, x;l/-*-;l/3 0 80KfBffi^ic 
«t)W*6na. 373 1 1-3 1811 WS.it 

m 0 2T«§i£fi££nT, fflS&fE#f£3 2 2&tf 
3 2 4^ StS 3 0 2 ©±§flgffi 3 0 2 a tCf&S^n, 
tfcffl5g^«ii3 2 6Rt>*3 2 8#, S«3 0 2©T 
8Pgffi30 2bt»jS«n*. COJ^fcLT, ffi«© 50 
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373I1-3 1BB, ;i/OW*fi;-f *Bm» 

»KWHK»*S*n, fl£&tt«lig3 2 2fci\ fflSS^t 

c-ea»*nfci/^ot4, &ffi£&M«i§ aM*fcf, 32 

2) % l ttoffiSffiKg* 3 11, 3 12) 

'\©jEKflBattoai'»sHi*'tfc6«n* (-rat) 

[0 12 2] H*©<i:5C, ffl5g^S^3 II, 31 
2, 3 1 5, 3 1 6©±3$i0l/-:/«:±T, HCJB 

^c««^*-r§o g/$¥$tifc^©&, fflsg^s^© 
TW^-rtcfi, *§5&^giK©±gp**;i/-7 B £U:fi 
C2:tfi?# % *nt*t), *f£©~F$ 

[0123] fj&SmMMM 2 

a* < © 9 ■& 1 o) ©fflss^®^ 3 3 2 m&mw. 

isns. 3ats«3 3 4ca, mmKm$k(Dn3 3 6 
*\ »jS"r«^*->T?Kit6n*. SJt»«3 3 4 

fi, fflSgMg«3 3 2^ K3 3 6%/t-LTEff-T-S 
iatc, ffl5S^S*3 3 2lC^fcoTES?n^ 0 tB 
S««ffi*ti, ^3 3 6%1tmt2>®V]*ttft3 3 8 

*1T, ^fif»«©±a5RtfTgP^ffi©M^A^E#-r 

7y*«BBr*nancfti^T» (254) 

S^n§^a©ffl5SiiS^ (2 6 41CE8S0 ±tJH« 

[0124] fttF.»mmm#3 
ana. *¥zw<oftm&ffimmzm^rz, ^&<*©ftk© 
^»ij3 6 0^^-r o z.<Dmmm3 6 oa, wtutiM^ 

L,fcHSS0!l3 3 0 fclBitt-eS*^ fflSS^«3i3 6 2 
(3 3 2KE») t>\ ^JfSS3 6 4 (3 3 4 tE») 
©7^3 6 6 (3 3 61CE®) rtT\ $^Sfi©X;I/-* 
-;l/3 6 6±©*-y*SI33 6 81C, ffi5gi^1ijg3 6 2 

<□ 5:^Sffi3 6 4 (2 6 6KE&) tt, CO 

(2 5 4) EH«£ftS«S<Dffl5»«gS!S (2 6 4tC 
E») ±tcJH*St mttJ ZttfTZZo 

[0125] Bi6atfi7tt, m-vmm&mmm o 3 

2, 3 6 2) 2 o©«^ny#- *>]>©# 
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[0 12 6] WmZtlltltWt. 015, 16, RtftfOfl- 

a, fttE#t>\ *<r>m- (*bss) fflT°w.n.ft&tiiZK 

trefoil (3 0 0, 3 3 0, 3 6 0) ©MffiHc 

SEis^ns, t^oZLtT'h&o io 

[0 12 7] h to £ ©*§*f%MPjg©ffM 

fsnBax* &mi/-h. Hfmizimn&mi'-bvto 
fi&#ftgfg (^7) ^^fig-rsfcfetc/^-Mk^n 

5 (SfT^, Xttx<y^yy§fc±9) 
So JlOrtStt. ±3$©*B1#ffWKS08/526, 246^tC 20 
[0 128] BB»g»{B 

K<-±T'i»WL^015-17(i, *f8Wt(Sffl?*S (51 
5, £f"5c:£T*£5o 30 

[0129] rnnaQftj (um rvvrw&i m 

3 OfcttWWlllft cfctfMB?**. ±f2T*fH 

BJ§Lfc08tC;jVf ffl*©/**BJlS (2 

5 1 -2 5 6) ^SStfElRlLT, SlHClK<fc£#, 

[0130] mmt, •*awKfieofc, HHig$8§4 o 

ft3{@*©«7Ett©&£&«$§ig (^h^) (DfS.mx-it 
niwa»iB©sfi4 0 2k:«fcoTais*n*. 

[0131] ISII£&88£&4 0 2(i, ±gp (H"PM. 
T) 4 0 2 a , RIFFS (BT'JIT) Sffi 4 0 2 b 

teatm wmf, -tr^s**) tmmttnv so 
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*>) <D#tM/-X4 0 4 aSt>*4 0 4 b£#tyJ:5fc: 

[0 13 2] mm (HifB^«DH20) ©3S?4 

0 6 aRtf4 0 6 b#, JtRWWfllfc (StHC 
it©W3£&LT) |Qffi£&8g3£tii4 0 2©±gE£ffi4 0 
2a!CES2tl«. %R (0^Tii£<©?-&2O) © 
«?4 0 8 aM4 0 8 b#, J«K(W&/^yf-e « 
f 4 0 6 aM 4 0 6 MCfcfLT, WK-M^loMtl 
T) HmBaMHSfi4 0 2©TgUSffi4 o 2 bfcESS 
n5o flRfcf, TBMS^ 0 8 aRt>"4 0 8 b&, 5 0 
-1 0 0 5;l/©tfy^ (EPBiJUI^SffiO^^E®) t? 
EB8U ±8MS : ? 4 0 6 a Rtf 4 0 6 b ti, 5-10* 

ft) T?ERT3Cfc#T?£, fi*i:LTl 0 : 1 Mv* 
WlktftZe ±g«?4 0 6 aSlf 4 0 6 b«, ^ft^ 
n, m h b-X 404a Rtf 404b tcS?^g^-r 
•5, ^n^fn, BiiIL/cW{*4 l 0 a/4 1 2 a&tf 4 

1 o b/4 1 2 btiot, ^-n^n, ttis-f stspss 

?4 0 8 aZfctf 4 08 b£«8Sn«o Ctlti^T, £ 
■7>K-^JyF-7W (LGA)^SS, ^© 
fflfCKilLT, -IfiWKfflJllTfeSo 
[0 13 3] •/g--r^-K • T-tr>-r'J 
019te, ^P-y*- K • 7t>7'J 5 0 0O 1 O©! 

a-7A- F 5 0 2 fc, /rSft 5 0 4 i:, MUEMi 5 
0 6 |«|*fi-A5 0 8t«LT-BtW^ 

fiESH©Slt77[°] (H^Oi^K) ©{uS-^b-arti, H 
SS^cS* (514, 516, 524, CtlZimTT* 

[0 13 4] ya-r*-K5 0 2ti, -flStc, HfflW 
±©4S?5 1 Ott, ilS, 1 0 0 5;l/Otr>yf- (liyf 

0 2ii, agjfc*L#%flftf, 1 2-r>^@a©its^w 

[0 13 5] /N£ft5 0 4tt4, SS5 1 2 (S&3 0 
2tE8!) #^3ift5o ±I2©i9tbT, tt& (0^ 
T'{4^<©3^20) <0«7ctt©a&SfflS»8SSIi5 1 
4*^, 8^5 1 2 0TSP (0TMT) lltlS^n 
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(*ti&©ififitfSfcJ:!» T, fCA^TO (BTH. 
T) KgffU SfcJtiSrsaa (B*Tti£<©?-& 

20) ©a7ctto*sffls«as3R5 16^ as 5 1 
^ffis»tta*Tfe*» !87ctt©***as»«siiii5 1 

4&tf5 1 6Eai/T^5. -flSWMStLT, US 
&Mgfl5 1 4Rtf 5 1 6©?-&, Ti!l^S5 1 4RXf 
±fl888&5 1 6©jf£©ftiS OSffilS) tt, 7n-7~£ 10 
-K5 0 2©W?5 1 0©tT*y^K— SrT4lf«v^-T*a& 
D, 0M.HT l 0 O5;l/T*£5o 

CO 1 3 6] *BSg$cg*5 1 4Rtf 5 1 6 tt, #J^© 

14, fflS8£tgf!5 1 4fttf5 1 6fi, :)>£frWg5 1 
2 ©ttfW*TWRtf±»SflB*»&, 2 0- 1 0 05;!/ 

[0137] raisg&ggs 0 6£», a«t@»{k*n 20 

fc»&5 1 8 (±f2© 4 0 2 ICE®) tf££tU ^nii 
HAtf, £JHr55v*WETfc»>, ^©TfJl (BfH 
T) SffifclEKSnfcJfa (Hw1ftt^<03-B2O) 
©«F? 0KIIMH& K) 5 2 0 ^©±« (HT 

mt) mmz&mnnrcmm (b*t-&£<©-3-£2 

O) ©«? (SMHK. /<?F) 5 2 2^f^o d<D 

ey©*£, Tii©na©&«/WF5 2ott, mnmm. 
mm 5 1 e ©&!©£??- (.®mf. ioo$;w t*ih 

GfflKLfc) e-y* («*tf» 5 0=;b) TES£tt 30 
§0 iine.«7ctt©fe^lBSS^S^5 1 4&tf5 1 6 

(±12© 2 1 oic&m T-fc3£>g&&<,\, 

[0 13 8] £& (0^Tii^<©3-&2O) ©«7Ctt 

©fe§ffiSSMS*5 2 4 ( r^D-^j , r^o-? 

g«J ) tf, SEP (Stt^-V F) 5 2 2fcES CTftfe 
ffitiO) . IBM£a88£8i5 1 8©_hgp (BTUT) 40 

Sffi*^±* (bt-jit) imwtZo m^vzoic, 

cn?»«^14©S^fflSg*fSlR5 2 4tt, ^tt£©ft 
ASS GBtttt) ff, *n60ififfii!BJ:»)teiclWBI4ey 

f- 1 os;w T?HiBi*Bi^6n, *nKj: 
smoiBffilSnBIS (±12© 2 1 oiceai) T'&s 

[0 13 9] ^D-7g» (5 2 4) ti\ m&Mfa±lC 50 
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m&tti (H9-n£E») , m^maem/mam 
m (506) ©a? (522) c««tn«sna (0 
i2iceEiR) *\ xtt^nesrFt-fi^istna (013 

tEi) CfctfWT-ifcSc:^ *fSl»©IEHrtT?S 

[0 14 0] mn©<fc-MC, ¥f*^x-A5 0 8tC 
tt, *©M3i5 (BTJtTTffl) aSBfc* *h«JV^7 

h ©ffMlc® 3 IS© i^f" tiMc fctt % tm<0 E % e> 

©HSmtfim^nfc^ IEtt©jI^fi:, 2NK**r-r 
©^S^^K-rsSffllci^Mfk-rSo mfx-A 

aa^. '>ft<fct6-r>^©isg*wrs^, 

i:t8^y^t#ty= 

[0141] • ■y-w hiiii^ ^a©SS4M« 

h©^ffi±©fi«©«mt. RtfffiR©/<*->T?EJS 
T'fr^o ••9-^h©9*.©10©20 (^<©5 
%) ©K«/<y F5 2 6AWCi?nT^5„ 
[0 14 2] *V • h*WOi|i»»WM:#- 

mkbmztiT^z, f^«&fle*atB©sjii«:tt, -t* 
^>^r> r$fj ^#-r^> -fu—~9t)— Fif a©si 

Sff«, jjfll/W F©9"5©m#©^>y Ft 
Ali, affiT% HJfi-r*©Ic«»WfP*»), ^©^S 

£lt, ^n?>©afflAWw^<4 | 9, ztizzmz 
[0143] sfc»©¥iK*^*«ift-rsiiStt, 

ffiSHHT, Sig-r?.©lcm*i6ao$ffiT?fe§7 p D-7- 
*-KKi*1-5lie8i©B**ISfifc-&5. 7°n-7**- 
FJfA^LT, fflRl^mgS (5 0 6) (5 0 

4) ci©ai±T*t4t,^s^tKoiPi^ 

F5 0 2©±gp (BT-MT) gffi^EIS^n, raHE^ 
§§5 0 6ti, ffl5SSiS^5 1 4A^ 7°n-7*-F5 
0 2 ©884^7 5 1 0fc®H1t©a«/^JE*««!*4b 

t, mnmmmm5 1 6*^ nrnEWR5 0 6©«Mi/< 
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vK5 2 0£ffi«ttOfi^E;&«tt*a-rJ:5fc:, fttE. 

fte 5 o 4 ©]Hgp fc«*fito6n«o iine 

[0 14 4] •?u—7ij—V • 5 0 0tt, ft 

£<*5 0 4 &RHI&JMK5 0 6*7p-:/*- K 5 0 2 

U-h 5 3 0 fc, Xr>U*S!H©g@£&5ftti©7* 10 
fax-^lg/i/-h 5 3 2£, x^yuxmm^m 
H4WR«OWBK«iru- h 5 3 4 
S^gfR 5 3 6, &tf F"3SM)g»l*$?BllS 5 3 8 *£tr» 
%ft (B^T'ttlK ®?%2 o-pfe S'tf , 3 OjWffitt? 

0 fc, HSU >^*5 4 O^fijgPHg^b- h 5 3 4 It, 

4fci60}gft (0^T'(i^<©??2O) 0*3? 5 4 2 20 

*"5 4 0fclWlHa«B5 0 6<DIBlCE««n*X'<--9- 
•jy^5 4 4i:, Mft*^ fttf©JS»*S>3i 
S?5 3 8£D]lg|5) ©HSP (0T-MT) fcESSttS, ft 
ft (0jfa?fcl£< 05-52O) 0*EWi£5 4 6Tffe5o 
[0 14 5] ffg0f|g7^- h 5 3 014, -fu-yti- 

K5 0 2 0T35 (la^i^tc) mmzmmtEnrc. & 
m-fu-hR&vy? (v yft lteitf) -pass, tt 
ft (h^t**4^<05-6 1 o) 0^5 4 8t\ mtmm. 

^U-h^LTffifffSo 30 
[0 14 6] 7^faX-^Sg-/L/-h 5 3 2 tt. If 
h 5 3 0 0TSP «0 <fc 3 1) SjEtcE 

*) T-*5c %ft (0^T-tt^<05-5 IO) 07X5 5 
0#, 7^^aX-^HS^U-h^LTSff-r4o 

(0J^0HJMft0fc&E0Bfr£tt^£nT^4) H 
tC«t 5fiE*0a«Jfttt^-p, 1TOl§i7b- h 5 3 01: 

[0 14 7] tWSHSE^U- h 5 3 4 tt, #S 40 

5 3 4tt, 7n-7*-K5 0 2*rt-Lfc3*JST4ft 

-h5 3 0£H££tt, ftltioT, 7o-7*-F 
5 0 2 tt, HuSP^S^b- h 5 3 4 W^HST^- h 
5 3 O0F^T'EllllcSS^n4o 
[0 1 4 8] tuSP^ayU-h 5 3 4tt, -fu-lii— 
K5 0 2 0±Hi5 (HTUT) SiBfcttLTERSnS, 50 
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h 5 3 4tt, 0^0idc, *n«t-r****«t»*Hi 

n^WU ctitt, ^n-7*-K5O20ffift0g84 
MS? 5 1 0#, m^-m.-? U- h 5 3 4 0fW?P^PFtyc 

2t«toTM^*n5a 

[0 14 9] ±i£0£5t;:, fligPHSTV- h 5 3 4 
tt, ¥S£TSfl (H"PHT) gffi^W-T4'J>^«jg 
1?fe4 0 BU^HS^U-h 5 3 4©±g& (0T'jlT) g 

ffiictt, iiWit^ti, itugflHIH^u-btt, ^©rt 

SK5«<fct>t>, J tO^»«|«tCj3l/'>TJP< 
Mit£rn]0*f £) fcoTVSo XttMSCtt, jS 
(5 5 4TSIE) OfcgtES^nT, nHBdft»5 

h 5 3 4 ©rtass«±Etts c tspffliE-r^ 

»S8»4, MctttgW]3<5 4 6±fc«S) „ 
[0 15 0] Sft (0f^<O^lO) 07X5 5 

4 tf, MSPHg^b- h 5 3 4 < i: t»»Wlc^ 
LT, ^0±g? (HT?MT) Sffi*^, tugPHS^lx- 

h 5 3 4<oft&m®^tmtoL (;in?>0^tt, mm? 
tt, MgPHsyi/- h 5 3 4*»»wtU3Wt'« , rte 

fafS«fc3^£*iTl^3) , cn&l4i3^»)0J:3 

WJS-r-5aft0*> ? 5 4 20^g|5^§lj-S o <10g 
W0fc*t, 7X5 5 4ttfeC^J»)7XT-£4o ctlCio 
T, NHI£&K5 0 6^:, M.W) y?5 4 0T:«Hg 
-?]/-bim%.L s tyTJtZ.'Jxi—'Jt}— K 5 0 2 IZttL 

[0 1 5 1] ffift (ia^T'tt#<03-& IO) 07X5 5 

8 i,\ msummfu- v 5 3 4 <ojpi^i*iSPgi**3££K: 

/TtT52ffL, 7 p P-^"*-K5 0 2^^LTEff-r4 
WjSbfcSft (0^Ttt^<0-5-5 IO) 07X5 6 Ot 
GLWSttZIX. HE, #^g^U-M*107X5 4 
8, StfT^faX-^Hgyu-f 5 3 81^07X5 5 

0 fcttn^b-ersnso 

[0 15 2] fttt$5 4 6tt, rt«J0S«l*S^SJR5 3 
80± (HTMT) 4SE43t^T, g^Lfc7X5 5 8&tf 

5 6 0 rtT«< Eift^tl*. ^»0Mft*S?S* 5 3 6 
tt, 7^faX-?igyi/-h 5 3 2(D OfaL^tO 
7X5 5 Ort^ilii^n, F*3gi50Mil*^S^5 3 8tt, 
ftg|50it»)*^gfil5 3 6 0feraO#7F , 3'\i:il$n 
So COi^KLT, lfHttc!WB*Sfi3&, <@>J?0ffiW 
^5 4 6 0{fiSE*5^T^-rci:^T't4o 0IJxtt, n 
fflOmhZi^m 5 3 6 (4, 7 2 *~>*/-Y y^0^BP* 
^Oj^L, rta©S»*^Sil6 5 3 8tt, 8 0*->V 
-4 , >f L 0^gP*v?aj*Wr5o Ti'faX-^^U 
- b 5 3 2 rt-^il, 1 HUE, fl.8B©g»*S>£* 5 3 6 
%jS$-&T, Wl£-r5rtaJ0Stt*5^SiR5 3 8*#± 
«S (7^^^X-^HS^U- h 5 3 2 EffiWUT) 
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a, ry^xj 1/7 2 (o. o i 3 9) rv-r 
-fxj i/8 0 (o. 0125) <<y=f-, ?%t>%0. 
oo 1 4jy3-t%%><, cintcioT. "Ju—jti— k 

5 0 2 tiBJtiRi LfcHPM§§ 5 0 6 <D¥ffi14©¥gT* 

-SIS) ©ftiSi ±a$) <DfiB£l!2A 7p- 

7#-F5 0 2<D®fa*%i?LZ>Z.ttz(nl®E£rj;% 0 Z. 

m (#fS) <DWM&Z. 025tcBB»LT, l^TTWizm 10 

fmm&m 5 0 6 £ yp-:/^- k 5 0 

[0 15 3] ^D-r*-K • 7-ky?V 5 0 0», JM 

■5, 4I5g£g£5 1 4<05t4SA^ 7p-7#-F5 0 
2©gKf 5 1 0fc»)IW*J:5lc, wfflmm^ls- 
h 5 3 4©BBP5 5 2ft£;fH£ft5 0 4?:EIt§Xf 20 
>y7£, *BSJgM!t5 1 6®$fc«#, 0 
6©8tt^yF5 2 0 «J:3fc, ^fttt5 0 4 

O±«5KKHIS«»5 0 6*IEB-r«X-ry^'i:, ffit . 
Xf^mot, f)SRB£8lgS 5 0 6 OUSPJt:, X^- 
•9-5 4 4*12Bf 3Xx-y7^ 9" 5 4 4 .fcfefc 

oTH«U>^5 4 0*Eil-raXr-y^ , i:, ^S'J> 
^5 4 0*^1^5 4 2*, X-S— *5 4 4*fi-L 
T, HuSi3|IS7 P b-h 5 3 4©^:5 5 4rttC|fA-r?.X 
x^fc-StyffiBcXx-y^i:, it^g-JU- h 5 3 0 
St>Va-XA-K5 0 2*ftLT, m^mm^ly-h 30 
5 3 4 £>TpP (B-PJIT) SffirtOtet^ft 
^) l*g£, ( 1 5 5 5 t LT&ftftimK 

XP-7#-F5 0 2tHg-r5Xx<y^T*fe5o 
[0 15 4] 7^faX-^Ig7"l/-h5 3 8#, <ft 
I^T\ tt^g^U- h 5 3 0te*#»t6ft («IJA 
tf, *<D5-601O*«, 5 5 6 £ LTSftfrWfcH^n 
5*^T0 , ffi$H£5 6 02)\ T^f-^x-^ft^/U 
-h5 3 2©^5 5 0F f 9KSi:^nT, £|ft£'SX5 
3 6St>"5 3 82A 7^fal-^fg7'U-h 5 3 2 40 
<Dft5 5 0rttffAT-t5o 

[0 15 5] CCfcSfcLT, :/a-7*-K • 7-t> 

r*a»o«[7ctto**«tt«js (524) *wrso 

x-/n«. «7t14<D$^g(ttffi)g (5 2 4) ©SfcflS'si: 50 
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[0 15 6] 0ffiA^We.*^i5lC x tugp^fiyi-- 
h C^-X^U-b) 5 3 4t±, ^P-7*-K5 0 2 
fcffii«lRl0^ftft5 0 4 ©{SI fcifcg-f <5o Zf u-rij 
- K 5 0 2 fcffifliR] LfcMg&Hg^U- h 5 3 4 ©IE6S 

(0^oB^ae{bofc«>KHiBA>c,=tPiS^nTi>-5) , #»j 

7*- K 5 0 2 rt'x i: Eff-T c £#T-t 

So 

[0 15 7] ttK0a«fc«7ctt<E>fc3S«!*fiS (5 l 
4, 5 1 6, 5 2 4)^ ^tl^ftftfcfk XttMHS 

ntffitmzvttKD?? 0J#y) ft-ffift (so 
4) Stf/xttfflHiSSSS (5 0 6) ±fcffi^*cfc 

[0 15 8] /fftft (5 0 4) RTfm&mgi (5 0 
6) t>\ J^Lfc#fflHA£<fcSl^fcH©PCT/US94/l 
3373O0 2 9 4 8 6 LXtiMcEtl, ft&WMW. 

[0 15 9] /Tffift (5 0 4) *#t^T, *CDKt>*) 

5 1 4tEgR-rsa»o«7ctt<Da&s»««3fi*, 

KHSfcSOTfflgSiOSIftrt-y F (5 2 0) titgSI 
[0160] B2oa, 0i9©^p-y*-F • r-fey:/ 

D 5 0 O.C3iLfcraHl«SiSSfi5 1 8cD^tI0Tfe 

5c cleans J: mHBeiMiasfi5 1 8 a, 
tlj , e rwj , j&xsmz ru tttzimo) 

©tiasMS* (5 2 4tcE8so ^n*«nSo 
iat, as msm) asm*? fs 2 2*^ *©m 

Sfg«Efil^T, HH^f5»«5 1 8©±gpgffi5 1 
8a&c6E!££ft3o COltWi, 5 7 0T*ffi*n 

», *©msai«5 7ortt*5^T, ttitoaw4^<* 

[0161] ±3LfcJ:?tc, IHMBSSIHSfi5 1 8 

[0 16 2] *^5^JHr7 5y^»«OlS!Jfitt. 
O^il^TS*). WmSyyb* • yj-y F • 7W (L 
GA) iNM*/<y^-^08BfiolSK:ffli^n*o 

J§^-r5Ci:t«t»), 8«5 1 8cD±SPgS5 1 8 z<D 
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SM^'V F5 2 2(0\£v3-£im%% (0»JA«N £9* 
M \*v*T\ SS5 1 8©Tgflgffi (£©0T*fci:JI 
itftt/O IdStt^vK (<L©HTttja*&t^tf, 5 20 
fcE») ^IHISTSCi:, RtfSfi5 1 8(^g|JTS^ 
tm/\y F 5 2 OfcSfcK-y K 5 2 2 tmktZZ- 

0 £ffl&/<y K 5 2 2 1 0 = ;KD tf -y 

[0 16 3] H20», HMH£&8gaS£5 1 8©»»ft«f 
a*^-T. ±$LfcJ;?t;:, S&5 1 8«, ±3$gffi5 10 

18 a, TSPSffi (C©0T-(i^A>e>linT^5) , 
&tf4 0©ffilJg&X-y:y'5 18 b, 5 18c, 5 1 8 d, 
5 1 8e*£-r5j©Biffet?fc5o 0^©.fc5l<:, /«y 
f 5 7 2 b, 5 7 2 c, 5 7 2 dRt>*5 7 2 etf, ftfS 
"f 3®JgPx-yi/5 18 b, 5 18c, 51 8 d&tf 5 1 
8 e t, S4S5 1 8©±3M5 1 8 a fcOSMSMCjG 
oT, tfcttJ&f Sfflda5x-ys;5 1 8 a-5 1 8 e©H 
CfcSBfclil^fc) K:»oTKtf &ttS„ ens 
©/ >y^ 5 7 2 b - 5 7 2 e ii, S y ZW&t 

LT©B^»S©»ifi*ttfcSJlfc:U Hl9O0!l^(c 20 

SS5 1 8 0 400ftgRC(4/yf-*«a^ (Ch 

t^^ns) of, ^g^u-h (iai9©5 4 0) a, 
co 1 6 4] mm. miifcm.wLtcmffig.&®5 1 8 

£E»U Hl9<Dyn-^*-K • 7-fe>^'J 5 0 Olc 

raatffifflRjfliT?sa. mvmm®5 7401 oouss 

WfcjjVf . C ©*§3\ }fiS (0*T'«£ < ©^40) 30 
©Ma 570a, 570b, 570c 5 7 0 d ftM 
feZtl, ^©^ftlc, y F5 2 2 a, 5 

2 2b, 5 22 c?:, ffig©m&'<*->-pggfc:e88 
^5CfctfT?** 0 MteBHf StCSti, Stig!c5 7 0 
a - 5 7 0 dOffflUftb^ x-/n±<d*V • -*M 

h©™c^f5-r5©T, a»©^-r • ■y-'T h*, 7n 
(ens, loo^ift^i-Ait^ 

) ftHWKfci, S1S 5 7 4 ©11$ 5 7 0 a - 5 40 
7 0 d F*3©#l£-f S&fiS^-y F 5 2 2 a - 5 2 2 d ©/< 

[0 1 6 5] H21©ffil^tt. *-©HH$»8K, 
(*">x-M±©aa (0>JA«\ Sf,T'tt4 0) ©K&L 

WZMcMtSLLX^Zo cna, r7x-/N±©^V • +f 
Uf-;^) S[©fllStff|iJT-feSo W*.tf, loo-) 50 
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x-/\±£ i o 0fi©2V • hi:, Bfilg&SLtt 
4ffl©7D-:7'g|i#£*Ef St. ^x-MtjgSSftO 

(C©0!|© §#)©£*&£, «>x— M©x>y$? (JSffl) T' 

u-y • +J--T F (0!l;U£ , 570a-570d) ©EyiJ 
fcttT*&<, =F»R©) 
©ElRlfe, r 7x-/N^mc^D-^^T§©fC^S^ 

* >y ^^-^ >s*a/Nff < Kiffes s eta, * 

±© 2oB©£V • bOSftS^ • h fcgftfe 

T5«fc5KUT\ 7o-7B35ff, Hfilg&ggg&filC 
EyljRl^T'feSClhfe, *^©IBHF«9T*fe5o 7°D- 

a, y > o-7*S*©^p-y*- F^O«lf*f»t»BffciW 
I2©i3au>'^E5iJ) o C©J;5tcLT, lOCJi 

0^->x-/N±©#-{b?nTl^l^^'J»?t7 P o 

^^7 hit^WrS^-Y • 1M htc^a-y^^T?)©lc 

CO 1 6 6] 022^, KIPi£8tSgSfi5 l 8©Tg|5gffl 
ttslt^gtt^-y F 5 2 OOtW^WfcH'T'* h*^ 
L, ;<yK5 2oa, lOO-^e-y^tt^ 

CO 1 6 7] 023ti, 09^«&^ftftlSt65 8 0 (5 1 
2tE«0 ©±SPSffi, X«TgP*ffi©t/''-fnA^© 5 Fffi 

tasg^s^ (514, 516) ^ns?n 

h^fo 024^, H-©^Si*Sfi5 8 0© 
-gp©^Tffi0T'S^c 024tc^1-j:3tc, 
Snft^-*-;I/5 8 2^, SS5 8 0^LT, Z 
©-73©Sffi5 8 0 a*»6»fi-TSSffi5 8 0 b^Eff 
t5. Sfe (S) iflctt. *-y*£nfcX;l/-*-;l/£ 

5 8 4 a, momx-hz. m$>xn^ mmt. 1 o o 

v-r^p^y^) ry^^y-y hJ M5 8 6T»S 
IJtlSo *hUi>7H5 8 8*V Sfi©MffifCffi^ 
nT, X;l/-*-;l/5 8 2©pf-y+±A^t)%RlH6{C-rs 
IJBP*^t4 J: o ><k*ti*. X;l/-*-;l/ 5 

8 2li, tti ^©Jpi/^JIT*;* -y+^ti, coJiJcto 
fcoT, x-yy;KDHTfeS, »f ({JiJxtf, '>^<t 
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©jftfcfcoT, ftK (M) &4>*t' (fl&Jxtf, '>£< 
* F Ui?X Fl 5 8 8 #Bfc££ftT, WM(D®tbX 

m^mms 8 &(ommt\ *y*-$nrcx>i-*->i5 

y*;£ftfcZ;l'-*-Jl/5 8 2£<fc*)JgJjSc£ftS£-&M 
1B«©¥iBHtt, R«y>^©¥aiH"pa&9, 
EffrfS io©*7£<!;lS„ £©27«, S4S5 8 0 
©gBlCfcl^THttiLfc (ffl5^S^«Hg©fci6 10 
fc) *;I/-#-;KD«*g|« K) ©ElfcfcSS&r 
rtv Kti, 1 0 0 5/I/©Vf-yf-©=FJSl3»Jt?E5»J* 

n, -?-ne>©iEfa (^n&©27£4.r>ft££ft£>) 

[0 16 8] ±f2©0JjStf|fc:/P-7;*>- F • 7-b>y 
'J 5 0 OtcMLT, WTOTfft, Rff^fflJi 

[0 169] a. Hffi£&8S££5 1 814, 2. 5-0 
^©fi£ (L) , 2. (W) ,0. 2 5-Y 

>^©JP£ (T) , Rtfte73y*i:/<*-:/{bSftfc 20 

[0 17 0] b. £*4S&§§8«5 1 8fr&Eflrr*ffi 
5g£cgSt5 2 414. *«WO«^ffiSa«ES*T» 

5, i. 0 5;boatso&7-r+37*WL, cntt, 

l. 5 ^©-•y^l/T&KM^j^ft, 4. o^;b© 

$><l>o 

[0 17 1] c. ;0ft<*gtg5 1 2 14, tftfflW&lslSgg 
*Wftfr£flM£n, 1. 8 5 0>f^O«ltfe &t>* 
1 6 ^;l/GDJ?££r£-f So 30 
[0 17 2] d. ^4f*»S5 1 2A^®ff-r«ffiS» 

agists hsu'5 1 6 *mi<om&®m$!mm 

•Via*). 1. 0 5/b©lia©&7-r-V37**U cn 
«, 1. 5 = ;I/©^-yy;l/?-&!flI£f££ti, 4. 0~ 
;l/©£&&i:&£o fflseiEg*5 l 4&t>'5 1 6©£ 
Sli6 0 ^l/T-feSo 
[0 17 3] tISgMfS 5 1 4&r>'5 1 6t)\ #-0 

mit, m\5icMMLT±m-em®Lrc£r>icLT. 20 
w±©ffiaftBBBi5*frr* 1 -ooismmmmt lt 40 

*-F5 0 20»j£-r*J(»WII?5 1 0, RtfMVffiflSk 
85 0 6©S«!/-?>y K5 2 0 lc#LT&-f ©tf ffitE^n 

[0 17 4] W«Ea«?Stifcv^©tt, HHaSMK (5 

06, 518, 574), Rtf ftSEf* (5 0 4, 5 8 
0) tf, «fC 0>y Fj (Xtt r-9-77-b>7 
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14, 5 3 0, 5 3 2, 5 3 4, 5 3 6, 5 3 8, 5 4 
0, 5 4 4) *m$itZZ£\£%Zt^o£tT$>%o 
[0 17 5] HffiStffcUiOttlPiKfc^T, 

aet0>i^Rtf8iWLT#fc^ *HBjf4s xstfetts 

rtKA££T©^&.l>lfIE ! E,, S£L<«HSft*i: 
l^3cii:T-£3. S?"C<fcfc<, ±12© T±MJ KM 

s, a^sffiT*a^©»i^«:#-rs#A^jy-rsT*fes 

B^©«5HrtlcfeSJ:i:^S0-rst©T-£So cnss 

[0 17 6] -fu--7±>- F • 7-£>7>)<Dttm£t>*t 
02514, 019©:/p-7£- F • 7-fcX7U 5 0 0f€» 
"?u—~?i3—Y - 7-£>7V*tiLW&t)#?5m&7 0 
o^tjVTo £©gB*j©fc£>lc, c©KtfifT, 019© 
•fu-yHj-Y • 5 0 0©gfS?©^ofrtf|S| 

Cft^t (5 xx) *j#O 0 02514, ±StttfSJR#£^ 

' [0177] *»wjtoift*^j*fii-rsraatt. an 

(Xtt, 7p-7£-FJfA) ©&Mft«£fuB£fc>-t4 
■tS©tffflfftT*£S \ i:^-5^T'&£ 0 7p 

- 7©*tffl * x -> N©*ffi ©#¥Btt£ ra-r s 

&7p-7 (-T&fe*>, ^7t14©fe 
Sg«Sig5 2 4) ©§^4S5 2 4 a (ET'JiT, ± 

«) t*i^T, t$--v®m&<o&^E.timi&zm.+& 

ti:^*HWT'SSo ±f2T«Lfc=tolC, ^P-^ 
* - F • 7-ty?V lCi±, ^PS^gg 5 0 6 tcffioVT 
iftft^^SC^tCi^, 7 p D-7©«5 2 4 a©fI 
14^i®S-TSfc4?)©^S (0U*J4\ S»*^5 3 6Rtf 
5 3 8) *We.nS 0 £!©0tCJJ^T, HH^glilA 
S5 0 6fi, ±IE©Hi8lc^fj;3lcbT, ^©±gpiS 

[0 17 8] -fu-yio-Y • 7H>7V*&mLT. 

^*©s^tt^fflij^^ti, ^gT'^nif, yp-^5feffi 

5 2 4 atf, yp-^A-F • 
^nS ^P-7^K^LT}fE^nS) 
x -/n t tt¥ffi i: *S c i: ^ffliET S «fc r> K.M 
S^nSo 

[0 17 9] -«SIC, ^p-7*-K • 7-t>7U^H 

s^ns^x-Mts^Sfii4, iHw^i-AS^D- 
h^> **-rs 0 ;i©aw©fcJ6tc, imwt">x-/> 

(4, f-+v*«* CFHjfO tiOftjf^nSo <:©« 
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[oi8o] *imtz*tia* jL-^vmwz 

T5feiS'5 2 4 a£{ug£fc-£f Sfc&C, 
Ji7V-h 7 0 2ff, *HW**xW\©ftot>IC|tII» 
BrtfcHS^ttS. ¥fflft&S7*U-h 7 0 2t4, 7n 
-7*©fti$5 2 4 a£ftS£fr-e-f 3t^?§6Wc46 
C, r^fflj ?x-'\ Xtt r<B!j «>i-/Ni:LTM 10 

figfSo 

[0 18 1] &7u-75 2 414, ^D-7A-K5 0 
2±©a»OJff?- (*H*) ©0"5©lO©«^tM3i 

3-B0jI8J£nfclO» «^1£©&SJgttffijg5 1 6<D 

5 1 4(D5^<oiBa-r?.s^$nfci-D, Rts-fu-j 

*-F5 0 2rt©BRJB OFHa3 £«fc-3T«figSti 
So /n-7iJ-FWi, gffiSS-?, V*? F©«SS 
^©flfiojBSfcl-sc s. y-^;W 0 4 20 

mmm) tonzimr s c 

[0 1 8 2] <IOfi»JK*Jl>T, iSSilLT, 10 0f@© 
EtimmZ. 10X1 0©)g«7U-<K:E?U«n5 l 0 
0l<Dyn-7«5 2 4 ai > IOOi-aOIO 

[0 18 3] ¥±§&#117 P 1'- h 7 0 2(4, -y* 
*fLTJ¥E£ftS (SE TAJ ©£ftlT-^-f iSKitii) 

?>tts) o cnttiHSOTtt^tcfftotu fu. 
-79o%5 2 4 a#±T, ¥fflfc£S7V- HC-££ 
(ji&# &&!/>#) »HW*ft»if3*», xayn-75t 

S5 2 4 a©«0*^ ^n-y^5 2 4 aOgltUC 

ftffLT, ¥S&&Ji7'u-h 7 o 2 tct osteins 

®fl«7 101^07 l®<»m*)-D£LFi (K7h) 14, 
^a-^JtiB 5 2 4 a ©•? ^© 7 1 ffltf, 7*a-:7$fciS 
5 2 4 a (DSD© 2 9ffl (Sa©nfcLTH^) *"FS 

a&iiT'u- h 7 o 2 icttM-r «M(c, w-mz&m-fi' 

gg!Cg-5^T, B^frT'S§A\ Hffi£&gg5 0 6 
(Xtt, £S7 p U-h 7 0 2) ti, & (0T'jl 

T) fcO, R9H$&§85 0 6<DE[qIli, g»*S/5 3 6 

atf5 3 8(Di«siicioT t satw»Rifli-paB 50 
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So 

[0184] -fn-ytl- F 5 0 2 ©IE|n]£^H-f S C 

:/n-7$fcJg5 2 4 a©£T#, 
b-h 7 0 2^H«Wt|HlBflCgto-rS4^4, ¥fflft 
£/S7*U- h 7 0 2 fc<0$fcSS 5 2 4 a ©±T©¥i5[i?Bt 

g^ttfcHS^fttiitlCcfct), 7n-75 2 4©5fc« 
5 2 4 aB\ H^T, HSfcLj;? ttS^ift^i-A 

So 

[oi8 5] &M©IMTML£iSi£© rpJ/Sj 

am/mm msx*. *¥&m<D7u-7%- f • 7 
■b>rucj:?jSJBfca4, mi r#@j ofiH^te-e- 

fc^To S2 r#gj Ofi[ll^to-&tt v 7a-7giSft 
iS*^«7*U-Hc»ttrr5'>-'5r>X (JUS) £fi2ii 

•rs (#]*.«*, 3>t!aL-2 • «ije) c tics 9, 

8U TtfS^^feS (0d*t4\ g»*^%wsE-rs 

L, ±tfS<&g#£S (#!lxJ4\ Mft*s>*§is-rac: 
htiO) „ £K7U-Rcgftlnrs?cS$©S/-^>7 

cs-^t, *-r<t^s©fesiss^^-rsfc46 
t, &m<omw£T)\>3vxu*&m*itm.iit\t. * 

^©SeHrtT'^So ^7d-7^5 2 4 a 
#S7U- h- 7 0 2<DP E g<Dgtfi (Mittf, SJftfcJW 
S) «r«ISLT. ^t^*±©^ t)0**tiT 

^^tifcSK^S-T, 12^, F-y FfeX{4*©ft!! 

t LTg^BjtiT-fes*\ *^^s c tit-mimmr-it 
[0186] mm%.®&5 0 6©iBisi^ps-rs, 

tn{4\ 7d-7*5 2 4©5fe*S5 2 4 a WIffcTSfc 

®5Hrtl?SSo ±ETK93bfe^«l*2; (5 3 6, 5 3 
8) OflfflO«««tt, -9--#m E«lffi»)gfiXf4 

7?fai-^ ®ems*sb, ^-nsojffl^-a: (fi?«x 
ts^toffi^fijii-r s c tv&z oo 

[0 18 7] 02614, HIM£ft88 (CClt{4^0^) <D 

sianEiRi*si»-rsfci&og«iftaj£7 5o*^-ro c 

omztS^T. 7Z3-3.X-$mM5 5 2 (TACTJ 
T*SI5) Hft*^ (5 3 6, 5 3 8) CWLTSt 

f^iSTSo 3-3©*»*»5fi5 5 2f, #*eu8«»c, 3 

m©S»t«, ®25ic&e>ti*m-<DG&tfitt-£ti* 0 
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[0 18 8] fflfiSg&8§ (5 0 6) WHtf £fc*6© 

mm c^tc. H26t^-riftfk»«) *w«»ti2 

*-H (5 0 2) ©±gB (0T-JIT) gffifcflte&flg:/ 

u- h (534) oratEttRrtiT-fe o . xataspn 

g7°U-h (5 3 4) rttffl*iitrci:feBr^J&* 0 
cttS©$$©^1*nfr£ffli^£C£©£g&#®«, 
^n-^*-K (5 0.2) ©Elft*aaH-*<e9Kl:<, 10 

R9ffi£&§§ (5 0 6) ©£« (Eft) «ejrt?**tfc& 

[0 18 9] ^Dr^M&ffljc^i^im rfu 

±ETRWLfcH9-lltt, «ttS« (2 5 4) ±fcft 
ttttifi (2 5 8) fcHifiLT, ffi<, If3>^> 
hO«8?^©HS©fcfcti:, 5fe^ig (2 5 8) ±izm 
%m&Wmz 6 4*«lifi-T5fci&OSffi%M^LT 
U>-5o A^5SS£«, fSN3$&l§ (5 18) ©±glM . 

mmsw^mmztitm&mumigmmzn 20 

[0190] 027a, mmm&%s<ommc&zm.7v&(o 
&z>&mmmtLxm^m*. m&mwmffim.* 

o^u cn^ciK^-rso ^©wcfct^T, ±gp 

0 2^ WffiliSilLTfflV^nSo ^2>©jl8 0 4 

t\ ^ u 3 >mm 802 ^assafcttsre n (09* 

If, X^'y^'jV^aO) » W2 5 0A (1A=0. 

1 nm=l 0"'° m) ©Jf^frTSo 7)1<S.-?I±(D 30 

18 0 6^ ^^>«8 o 4<Dmmcmmzti cm*. 

If, ^WJ^WW.filO, 00 0A©JP2 
Al 8 0 6 fl§(D8»BJ: LT*fl|-r 3o S?©H 8 0 8 

^ 7;i/5-^Ag8 oGvmmmmsn (mtf, 
x^vtivyWczt)) , $55, o o o A©jp££irT 

3„ (09*t£, *hU5>*h) ©Jf8 1 

0#, ®g8 0 8£DIBgClCi«i«?n, &2=^Ol^ 

wrso V7*y^i8 1 o&, &m<Dm®%:<±i5T*m 

S£ftT, *hU->*Xhg8 1 OSrftLT, 40 
J18 0 8^S§#T3Mfc (0^T-ti^<©-5^3O) 
©ft 8 1 2££-r§ 0 09*. tf, &ft8 1 2©j£Stt, 6 
S^fi-rSCt^T't, ft8 1 214, 1 0 5;l/Otf7f 

(-b>^-H) xmmxzzo ^as^8 0 2t±, c© 
i^at, «T©i?4> ft 8 1 2ft\mm>&im 

[0 1 9 1 ] r>vt;l/Ol8 1 4#, ^<y+eic<fc'9, 
W!8 0 8±K:J«||*tU »1. 0-1. 5 5;1/©JP£ 
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*&£tt>?imT*&&o iO!8 1 6#, ^-y* 

Hfccfct), ->v!r;l/8 1 4±lzmmzn& 0 -y^rjVt 
7rt>^-'7A (Stf, ffit^L-T, D^-7A) ©£Jfl§ 
3§I4, «iiiS*Oft*S«iS (8 2 0, H28fca«r) £ L 

[0 19 2] ^tc, 028ic^-f i-Mc, <M»US?Xh8 

1 014, Mltlft£«n (ff*©SW*iS»J*fll^T) , 

mji 8 o 8 ivmmmwtzffibcommffi&mimmff 

3fefc, *M (8 0 8) 14, SiiX-y^^Ig* 
^ntCfcoT, 7;1^-<?AH8 0 6tfiiHt 
So 8!&frftJ:3lc, 7;l/^»7Ali, ¥Ba&l>*5 3M 

[0 19 3] CCTHS-r^tti, *hUS?Xh*jfiln 
©ftTvS*--y^U ?-©ftl*JT\ rf^fflj $fca$«£ 
8 2 2tf, 5fcS#§5g8 2 OOBifiKJBV'&ftSOfc^i; 

mm (8 2 2) ti, **y*©#ST* r^/^-(robber 
s) J fcLTSJ&nTl^o 
[0 19 4] ^C, *BBWtXtt5-5»^-Xh ( 

mmi ) 8 2 4*\ ^c«itii8 2 o©±gp mx-K 
x) mm±immi<tiz 0 (.Kmfcmmm 2201m 

2 4tix ^J^-tf, 1 ^;b©£R (*-;b) %^t4-xX 

[0 19 5] fti$*S5fi8 2 0t±, Ltf, «7Ctt©fc5 
[0 19 6] H2914, (8 2 0) t>\ ti&l&K 

mmnks 3 2©asig!5kSig£n3©£^!L-z\ 

(@^f«^ < © 3 "6 2 o) ©S^fflSSSBBI* 8 3 2 
%«AfcBBKftS8 3 0 (5 0 6JCE3R) *US«-ra 

SSI) 8 3 2tt^K^nrv^ CffiBT'tt* <) o 
[0 19 7] COMtfil,^ tt^ffl5«iHSil6 8 3 2 
14, £B (06JCE®) T-fet), & 07 1' -f) U7^W 

t--y^;l/ (ffjglCti, 90 : 1 0©N i : Colt*^ 
3b^<t5tc, --y^;l/B^ ^©ma©«HP$©^i|i 

(ffiiAtf, 8 0%) to*ita*ti» -y^rim 
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©so 20%) «\ &LTT*mw 
[oi9 8] cvmx'te. mmm&m&ms 3oca, 

* 3 ^nsa, Sffi (#iR«\ 
5-y?) i:|Bli:«S*^«SK:JBia«n* B 
[0 19 9] P^H^g|§§S1g8 3 Ofi, R9ffi£ 10 

T'ET) JfJEStiS, BT«*>f-;b8 3 8§K«J:»j4S 
tl5„ ±3£©ffia7.h-y78 3 4t±, SI2 TPj <Dg£ 

[0 2 0 0] ±E-egttlBtfc<t-5t x «7ttt©£5gte 

ftfctttt) t\ 7n-7*-K ■ (5 0 0) 

EIC, fafctt^offc, 7P-7gsS (8 3 2) © 
fiEgflfr£>E#T57°n-7SfiS (8 3 2) ©ftSBT© 
fc, ^ftfrPfigg^ (5 3 4) lcH#£ft«IHtttfftl& 

[0201] mmc&2>7u-7mm<Dfti%(D¥mittf 

£tc&3 0 ) KBfi^tt, *ft&08S!li:lRli;<JS»W) 40 

Wfit»LT-/D-7S^ (8 3 2) ££}f 

MNIfflfeffitt, £©<£ 5 LT, ±y?©ftSfil3£ (8 2 
0) m^<¥i^7t^§„ 

[0202] mmim<o8m<o&zm2:mrj:2hmt. m 
smnmwmms 3 2 <d&v 4^7,7-1* (=17) tsa 

4S£5fci$«ig (8 20) *Zo&ir%<iliimwX*%>% 50 
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[0 2 0 3] SEKSRLfcff, »S U*©tt, 1 OiliB 
©*-y*Xx7 7£flSSLT. f^b*.. «£ffi5JS« 
^8 3 2^7^7+11, 
£\ *ne©mg©^y^;U£ttJ?©5^©8*)©i!»B: 

i^a&# (Mittfv 20%) t^itsiittcit), fttifflt 
[0204] mim^T^m^ nrnmm\ cct\ m 

5t^*5i8 2 0 (EI*©B.3Bg{t©fci6^ 2^ 

y-mm (W*.tf; ^*J7'JXA) fcffli^T. S^fflS 
g*IS«8 3 2 ©5t«a4:ffiH^-*3-&*n, 7-fey7y 

tt> »ISM^8 2 4*U70--rSfc«>K55S^*ii 
JSU *nE±oT, ^i&iS!ii*nfcft«g«Ji8 2 o 

[0 2 0 5] C©Ki£&flj^T, ^aSlifiLfcSteJSfllifi 

fgBrtT'&So 
[0 2 0 6] y7D-IgBf^ x IfSiBiSTSSIiaib 
fc7;b^-7Aji (8 0 6) tioT, TBB (fftt) 

UUBJ«*nSO««B6±«ti*o 7;l/ = -7AJi©^©S 
WJElhtilitiPjLT, 7;l/5-7ABttX. MMLMtL 

7A«, j&ffWfc (7*^7'yoffiO#St»LT) X 
■y^y^£^tlT, ^y^>SS8 0 2t±*Mt m 

t, aa^ (8 0 8) tfi7f>^ssnt > ftsm 

jg8 '2 00^7^ ±fS©ni;7A) *\ 7n 

[0207] m&mw&mmm (8 3 2S)%, 121271c 

[0 2 0 8] 6 (¥EBMl« ^-Xh^t^T, * 
©f^feOt, « a s B «^ («jttf» ^~7sX) ^fflTttt© 
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20) zmmtzztit, *»wo«Hrt-pfea. 

[0 2 0 9] 0ERt>m©»»*5^T, *»m§*H¥ 

s D rafc-s, cc-m#2nfc^©«. ff&aiytffj 
-ts^a©^© ras?B«ij *^£D«t3fi<{c«-r 10 

[0 2 10] 0Utf, aMMMUcfev^TEBXttnyt* 

nsiastfyov^-f n*»tfet^T, vx+y^fi oh*. 

[0 2 11] *»W©a^ffi5»«®*{4»0^** 
©^fcfflj&KWe**, iI«a«rc14©&S&» 

LTBra©'<*-yz*£»U $fcHM£»S©«KPK: 

So 

[0 2 12] 

imm<D%>%] -fa-ffi-V '7*>7V (5 0 0) 40 

*\ ^ n -r*-K (502) k, mmaesiH (50 

6) T*oT, ^©SffitCjUfH^n, *©*iii*»6 
@#-rStg7ttt©£58«!#ijI C/n-TajR) (5 2 

4) £*ri-srang&§§ (50 6) t, mams& (5 

0 6) ffu-fij-Y (5 0 2) ©fflfcEKSnSfl- 

a<* (504) ttttso fmsmss (50 6) ©e 
a. seoT^a-^E* (524) ©ft«©Eiqi*v y 

fc, HffiS&gg (5 0 6) fcftfiEtttf rgt&Sfej 6tl 
So OHg«g§ (5 0 6) ©E[«]£ISSILT, £©<*£ 50 
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wM&z+<*fr*&%*&ittb(Dmtoitim (53 

2, 5 3 6, 5 3 8, 5 4 6) tfH*%2ft«. 

x-m (5 0 8) ±©^a©*«-9--f ht, BB*©aa 

2 4) I4 % ?x-^ (5 0 8).i«M0^O-7at*« 

»t*sj:3fci!jijwe**. «si4©&s&M#ti£ 

kLT©Jt«WlSH©">x^ (2 1 8, 2 2 0) ICJ;^ 
««M^«nfcJ±«»«Wt©37 (2 0 6) 
S, ^^fflSg^S* (2 0 0) tflE«Sft*. 
[0 2 13] ±ffi©»t*i«{e:J:»), # 

■rsfcaosafiWBMtsft*. sfeyn-^sis©jfeig 
©e^, ^o-y*-K©ttB*aai-r*ci:a<Br 
tic-r s, ^mwmttJv-^zmTzrctbvm&tf 

Lt«T^5, ^M^tifctffeg* («7ctt©fc3 
&M*ii) AW^nS. 2?>tcflI?3>#-*yM;: 

» l xmti&m: a-r © t a b fctasgajtssii 

[HB5©IB**KW] 

[01] *ISBj©io©^fii0)Jlc^ofc, ffiaSMSSt 
©-«*^Afc«#«^«fifiHT*» S„ 

[0 2] *f^©ffl©Htt0llcfEofc, fflSSMS*© 
-«g*#46rcft¥g|5^©»fffi0T*fe5o 

[03] ^mmmmmmim^ mmmmv> 

-^££#fcft^gfl#©ffiffl0T*;&So 

[04] *^©ffl©njs0ijt^ofc, lasses*© 

-«g*#46ftS¥gP^©»Tffi0T*^5o 
[0 5] *^©ffi©^JS0>Jk:fieort, fflSSUcS*© 
-«S%^» fcft#j$#© WE0 T*& S o 

[06] *anBt«eoT, -a?3>^-^>h©»c 

0T'&S o 

[0 7] *a«ifc:ftoT, 

5, ^JifbS/x;l/%Wr5ffiSSM^*©»fffiH-p« 

So 

[08] *»BCffioT, ft?ny^-^>h (0U 

tf, -fu-fti- f» A) tus^ns, aa©«ss 

StS*©f4M0T-SSo 

[09] *%m\m-DX, m^&immzmmtzrctb 

©Sfife©0iJ^&1ia^ 1 ^-r-y^©ifffi0T-SSo 
[010] *fgB^cftoT, ffl5S8Kil**«!ifi-r5fc 
46©0 9 ©&£©0!l^ftaMa SXf- -y y©»fffi0T'fe 

[011] *5WHclEoT, ffl5»«ESif5*Hifi-rafc 
i6©01O©SjS©0)J^ajEasX-f-y^©»rffi0T'S 

So 

[012] xmfc'fc^rc, H9-n©ajiK:fieoT« 

ig^tlfc^a©{i^©fflSg^g^©»i®0T'feSo 
[01 3] *f6WKffio^ H9-ll©fiac8!oTH 
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[014] *SEiflK«£o-E\ *IS8SKB**S!ifi-r«fc 
&©tt#llM!!©N®0T&'), 1 oofflSSilgS© 
1 o©48SB*a*-r. 

[015] *5SWKttofe, ft&ft© 1 o©^flS0ijO»f 
E0T2dS o 

[016] *«mUcttofc, ftfcf*©fl!l©flfi6ffll©»rBi 
0T'&3 O 

[017] *»HK«ofc, fY&ft<D®<DnmM<Dmw 10 

0T*fc5 o 

[018] *i»fltaofc» t»snftnimi8§© i o 

©HSSe<J©KfB0T*feSo 

[01 9] *fSW<D7n-:7a-K • T-fe^U©, SB 
[02 0] *f5WKfi£-3T, 019©7 B D-y*-F • 7 

w?v las^Tm^zvicMLrc. i ^©Hugfts 
*t££ik©*i&B-p&«. 

[02 1] ^tfoT^ Hl9©^D-^*-K • 7 

-b>7utc*5^Tffl^?.©ic®Lfc, ftk©ran^t§« 20 

[02 2] *fMBta!oT, BH9©^D-r*-K • 7 

Hr^yfcfe^Tffl^^fcHLfc, l o©ISH£JftS 500 

©Tffi0T*fe5o 502 

[0 2 3] *«WK:aoT, 019©7 P n-y*-F • 7 504 

fcxrufcfc^Tfli^sfca©* f^swft/i-aftSfi© 506 

±gR«ffi, XttTffi^ffi©3-6if-6&*»©TBnBn?fe 508 
5o 524 
[02 4] *»BlCttofc, H23lCa?r*rtEfl*J8BJlS* 



2000-67953 



50 



©gP^»fffi0T'fe?. o 

[02 5] ^HJilCftoT, *»ft->x-/N*Wirt-5 

<J©SB4Mlfffi» RtfSR»«lKB-P*a. 
[0 2 6] #IS0J«oT, fflffi£gt88ffi/£g$©Eft 

[02 7] *mmzftiT, -fa-^micMLTftM 
«J6*HIJ6"r*fc*©aa©WiiiH-P**. 
[02 8] *Sgf8fcljEofc, 027©&j£K33tt5M£3 
^^©BrffiBT-fcSo 

[0 2 9] *awtfifofc, nnBBMHIf£IBK©»^ 
WtBfSi*, RtfSP»WK:±(**^-rflllffi0T*S. 
[0 3 0] *Jffltttoft, 028©^g|jii:^?n 

zm29(»mmmwi?mjmm<»&ftmcm&z. sot 
^wic^ft^^-riijffi0T-$.§o 
[03 1] *»wtaeoT, 028©^««igi:ais^n 

[«F^©KBB] 
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